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[ff^5] Si#J^<0SS#l#^ 1 5 , 1 7X1*1 9 ic^sti^y^ ;»bb 

[ff:^7] itteW c DN A"^fe&lf#^6 tClB*©!!^^. 

^ [»#«8] BB#tel©Bi#J#* 2 , 4, 6, 8, 10, 12 3a* 14 tCSt 

[if3^9] BB^*©ffi?W#-^l 6, 1 8Xl±2 0 &C^3ft£^^IB#I£ 

ttSfM 6 7 ICffi*©*^. 



[»#si2] w^ioxtei ncia«snfc'<^*-T?^5t 1 Eifts*i 

[fflf*^ 1 3 ] ^jRafi?^, IB#l*<Z>ffi#J## 2 , 4 , 6 , 8 , 10, 
12, 14, 16, 1 8X»2 0K:^3ft5&££K^J&^**fc-?T?&*IS# 
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m 1 2 JCffitf 

[B#S14] te£#*BB3BT? 2X&1 3JcfH«©^K«m 

[» #3g 1 5 ] mutf-m^mmmmT'&zm&m. 12x^13 icmmafe 
fl§ v^ t — 3 ^ r ^ y * m& •* & fife* 

9] aw^i 7x141 8KHB*©«ft&^TSrbT#e>nfc*^ 

o 

[If 3^2 1] sHU ^n— ^■ J n/i/t#Tf*>s»*^2 0 icfE«©ififfcc, 

[» 22] ^;^a -^;i/#L#-T-fe£ff 3^ 2 0 icfE«tf>ifr# 0 

[0 0 0 1] 
[0 0 0 2] 

2 m$E#¥ 11-3037219 
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[0 0 0 3] 

£^*^(mugineic acid) £M V*T±#©*i8»Fe (III) £*l/-MtbTlR 
jR-tSV>;b#£* h^-^II ( 'Strategy-II' ) IC «k o T«*S:8UR'r £ -f * 

SrBf|gflSbTI!ftJRi"S(Roe«held f 1987), -t©#tfc*tt*fc&£* b l'*^ 'J* 

7T*&£ (Takagi 1976) D LfctfoT, >T *?4«4fc©«*^l&tttltt*^*BfcSI 
(£#&*{C&#^££#;l£>4xTV^(Takagi et al. 1984, Roemheld and Mars 
chner 1986, Marschner et al. 1987, Mori et al. 1987, Kawai et al. 1988, 
Mori et al. 1988, Mihashi and Mori 1989, Singh et al. 1993). 
[0 0 0 4] 

£li£&£l-£f&<aA^;M§i^fclC&£(Mori and Nishizawa 1987, Shojima 
et al. 1989, Shojima et al. 1990, Ma and Nomoto 1993) „ 

FD^fA^fifc-e&S. R 2 ^7KmM^-T'R 1 &0 t R 3 *^^* , r' 
[0 0 0 5] 

£©38^tt#*^T?R*S*lfc#ofc(Takizawa et al. 1996) 0 * fc, * 

3 ffiSE#¥ 11-3037219 
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Z>1)\ i©«3Ktt«fe^S.tCJ: tJ^<^$tl^(Nakanishi et al. 1993)„ $ £ 

-?-C!)2^0»^N aat-AtNaat - B ##it3ftfc (Takahashi et al 
. 1997) D -©Naat-A©M^ «fcfcJl*e«*S*lfc. 
[0 0 0 6] 

t^A»^©^nf7try^MfflMSi:?Stt©W3!->i^ 

V\-r$B€rl/£ (Higuchi et al. 1994, Higuchi et al. 1995, Kanazawa et al. 
1995, Higuchi et al. 1996a, Higuchi et al. 1996b) 0 LfrL. -3f7t5 

[0 0 0 7] 

[#§ m b * e> a -r & mm 

[0 0 0 8] 

4 ffiSE#¥ 1 1-3037219 
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[0 0 0 9] 
[0 0 10] 

hi et al. 1994). ft* < , #K#3S3S«^K:H||T?&U 

i/JVy^. F— (4 - ^7-i>V) ~7%y (trans-epoxysuccinyl-leucylamido-(4 
-guanidino) butane (J^T> E-64fcHt) ) E - 6 4CJ:t3t*i*O^Sf 
#&<»M3ft*i£#*3#oT£fc(Higiichi et al. 1996a) 0 

[0011] 

S^IC, *»W©»3Rtt, SDS-PAGEflCSDSI:^<i:^tt^Ett 
-£-©IStfc<Z>ga?l±;&*fc*;<6< (Higuchi et al.1994), SDS-PAGE& 
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EAEt77D-^FFi:DEAEt7rt;^%oi:%W^ofe„ 

• i-r;H3;1-;i/ 6 5 0Mtf3 0~35kD 

[0 0 12] 

*ftm<D&mit* SDS-PAGEtfeJCSDSS:lft<i:»ffi* < ia«fr*3 0~ 
3 5kDaffi^7°f ra5rilA«$tltVM,^ «3 0~3 5kDa 

# t5^HlC^^»SDS-PAGE©fi»^t. SDS-PAGEit 1 

«»J «feb3 0-3 5 kD a & 7olC«y#ttfc (JgV^T? 

[0 0 13] 

*5§H^©S^5:«^^^ : S-M®^i if ^ <Z)/>;:/ ^ F«c£ SDS-PAGE 

sffSgiiig (H* (-) T?a*"*-) *fB8©*^^^©»2 0 0 g^&<Z)»lSiftS 
(H* ( + ) -e^-T) il©Jfc«£«:^- SDS-PAGEH 12. 5%7*U 
;i/7$F^77"^ (Laemmli, 1970) tl!^.. >f;M£> jr7S/-7*'J 'J7> 
K^-T5l6febfe. 02© (A) tt, DEAEt7TD-XOiffl»%0 

;i/h37N°-;i/6 5 0Mi©%© 100/t g<D&<D*:. 1/-Z/3 ten FD^$/;i/T 
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r?#^T ht©t.02 0 n l/->4li^f;bb3/l-;i/6 5 0M^® 

=fo©l 5 fi. gfDtidr^LTV^So 02© (B) fcfc, DEAEt7?n-^FF 
^CD^tf)-?. #l/->2 5#gM0t'feS. gf2tf> (C) tt, x-f;i/b3A° 
-;i/6 5 OM^(D%(DT% £ffl«:3MStt#W«:, tfllttffitt^iiSiSb, 
©1/2 5 £$cgfr£i±fc%<Z>T*&S 0 
[0 0 14] 

T?J$t^£*3tV^£j|£>*i;&fro£: (EI2©A#Jig) c DEAEt77n-^t, 

2©B#flg) „ x-r;Ha;t-;i/t, 3 l k D a KttMttlil^j^&Bjt** 
tlfec $ftf=.K 3 2 33 J; £K 3 3 kDa©^7*f F*^^Tl#3tltV>5Z:i:^ 
;bfr£ (02©C#i) . 3 2£<fctf3 3 kD a^.-f^ F*^e>tt?Sffi*<tftfflS4x 

3 O kD a^>^ Ffre>kM&ffi$*l&fro£: (i3#l) „ 

[0 0 15] 

* *ftmo>mm<Dfr*m. z 5 jane * »; »)g u fc. 

— 3^T^-^>#J«»JR©y^/5iftK:J:»Jit)eStifc4)' : ? 1 *tt, 4 0, 0 0 0 
~5 0, 0 0 0*F%&£&&3ftTV>5 (Higuchi et al. 1994) 0 L*>U ZL 
p tlttSDS-PAGE[Cj:5ii:-i:ltV\&^ofc„ 

^Hk Ay 77-CCHA P S «: fl&it T 531 £ £ 

5#l£tg#_t#U *ii0^fltt3 5, OOOil^Stlfe (04#i) 0 
d*U2, J^gfftCS D S-PAGElCi; y JiS^tlfeffi £: J: < — St L £ e 
[0 0 16] 

^t" 0 MAtt»fS*Stt&a*U Httl»2 8 0 n m ttir 0 M FUifisJV 
TrtZ'i h%k<Dft®LWfr%:, SiAy7 7- (5 0mM Tris, 1 mM E 
DTA, 0. 1M KC1, 0. 05% CHAPS, 0. 1 mM p-APM 
SF, 3mM DTT, pH8. 0) T'?|fl:bfet77^Jfl/S 3 0 0HR 
(7 7;i/V^7tt) ^7^(1. 5cm x 71cm, 12 5ml) KMVfc 
. fD^DT*^ (Mr 6 7 0, 0 0 0), y-ffWfV 
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> (Mr 158,000). *^7^> (Mr 44, 0 00), ^i'* 
ntf> (Mr 1 7, 0 0 0) SM^fc. IBiftiSl 0 cm/h r TSWbfc. 
[0 0 17] 

Wig b r=.- k y&m&kfr e>as#y ^ ; ^sh^J 

fc3 0kDa, 32kDa, TJP 3 3 k D a (D^^ K&»« bfc. 
ftjfi-r*IIJ6#!I4CD^€:ffiV^aiS^»Lfe. 3 2 3 3 kDaC^fRiS 
^Kltt^JKtfSai^ofe^ K#JttSV^CJ:<«TV*S;fra>*V*tt 3 2kDa 
&3 3 kD a©^»'feSi:tStt-iitC^tfc. 

b w#bb#i# e> i ti e> k«2 v^ »c j: < «r s i 4: ««t>^ o fe 

(05) . 3 3. 3 2 kDa (1) «r#tt##f& ©#^* ^ « £ ^ 

^ ^ ^ _ # _ ^ j c g; i; - ft ■?> © IB ?U h <fc < *K ®J#I * Sr^> * » © ^ 
A*n->D2 3 7 9 2tD24 7 9 0S, tu#lCo fct 3 3 75;MI® 

i&y©e)t»8o. oo/otfug-oy^^ «#icov>th: 1 9 y^ ;m&m<D 

f^fjffl^es. 4%ifim-<D7$JWt"i*&mz*<&x^1t (05) . 

@5H ^A^a3fe©-3^y^-5>^«*^e>«fc3ebfc6o©a$^y^ 
^©t&s. -stsr^i^is: r :J -e^bfc. pcRicffefflbfe^-r 

[0 0 18] 

J*U «m*^*fi*©cDNAC^btPCRS:ffofe^ BtfJODN 
AttldantlWofe. f^*0D2 3 7 9 2fcD24 7 9 0 

fctfofc. NFfej:O:NR^^V-^^fcPCRt'2 0 5 bp©TO, I 

8 ajSE#¥ 11-30 
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F£ £t>* I R^-f V-SrJgV^P CRT' 2 7 4 b p (DffifttfigmZ *U Z-frh 
&BI$(DSe?U : &'£A;-ev%£: 0 2 0 5 bp®l/Tr$:yD-^lt, $kKtt*l* 
dp«3KU (A) + RNAft*©cDNA5>f^y-^i M J-->^fet- 
5 1 90<Z)?D->#, 2 7 4 b pffl^iyD-^lTX^ U~- y?Lfc 

[0 0 19] 

D-XZ) 5 *>N AS 1 fci&fsmfcfcOfcJu 9 8 5 b p©»IRffi«& 

144T-*>ofeo ZLOMfiteSD S-P AGE^^;i/5i©^?>fil^^tlfciai: <fc 
<-gtbfc. 32^3^3 3kDa^f Ffr tlfegP^T ^ J MB#I» 

®6i*, nas 1 0c DNAc^iiifr^bf ssnsr^ ;is?i^t 
f«$nspia. 5. 2-e*SEtt^«^*«t*»Jcj:slii:-«:ufc. na 

S 1 omzm&r J:<|RfeiB^JS:«P0 6«<Dirn->NAS 2, NAS 3, NA 
S4 , NAS 5-1, NAS5-2, NAS6^f ?>tlfc (^t 1 , 07) 0 
®7&, >T^^^^e>#b*XfctfjfB(0 7o<7)cDNA^e > ^«$tlST^ 

j T?3Sbfc. r *J ^NAS5-1^5-2«W?D->T'- 

-;ft&©*n->©£SBBW£IB*J#^2 (NASI) , gE#J##4 (NAS 
2) , @B3«#6 (NAS 3) , @H^lJ##8 (NAS 4) , IB?U#^ 1 0 (NA 
S 5 - 1 ) , IH^J## 12 (NAS5-2), ffi£l## 14 (N A S 6 ) IC-tft 
-m^-To £*ie>©7$>'fiftBB#J&ffi#J##l (NASI) , BB#I«3 

(NAS 2) , KEJ*#5 (NAS 3) , 7 (N A S 4 ) , BB59## 9 

(N A S 5 - 1 ) , m?m^ 11 (NAS5-2) , SB?!I## 13 (N A S 6 ) 
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[0 0 2 0] 

n a s ^D->Ofif 









P I 


naslli© 


nas2 i: 0) 


nas4 1. © 


nasi 


3 2 8 


3 5 14 4 


5.20 








n a s 2 


3 3 6 


3 5 8 3 9 


5.07 


7 2 






n a s 3 


3 3 6 


3 6 0 1 3 


5.47 


7 2 


9 5 




n a s 4 


3 3 0 


3 5 3 9 6 


4.91 


7 3 


8 9 




n a s 5 - 1 


2 6 8 


2 8 8 0 2 


5.32 


5 7 


5 8 


5 6 


n a s 5 - 2 


2 8 3 


3 0 14 8 


5.22 


6 1 


6 1 


5 9 


n a s 6 


3 2 9 


3 5 3 5 0 


5.07 


7 4 


8 9 


8 8 



[0 02 1] 

3 OkDa^f h>bfttSnfe»^T$ ;WJli^tN AS 5lC^£*l 

. fc£lNAS5-UNAS5-2tt, NAS 5-2ffll 2 2-1 4 075 7 
Mfc#a£<Z>ffl#J^t*£<ISI-^&t>&. NAS5-1&NAS5 - 2©— SBtffc 

>f^0-3f7t^^M»D2 3 7 9 2 £D24 7 9 0 tt, NAS 
1 £ftf8 0%©«RH£S:^L/&. i/n^55tXtffiACO 03 1 1 4 t AB 0 0 
5 2 4 5 &N A S 1 £$J4 5%©ffi|Btt&a%Lfc. 

1 0 ffiflE4S¥ 11-3037219 
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^iiIfe^&3o#fe„ itl&AtNAS-l, At NAS-2, AtNAS 

iti&©3t-e : f-©aa£BB^I«:S^#-&l 6 (AtNAS- 1) . SB#I## 1 8 
(At NAS-2) , gB#!##2 0 (AtNAS- 3) IC^-fr^^-To 
i*l&©T5 y>MB#l&IB#l#-&l 5 (AtNAS— 1) , 1^17 (At 
NAS-2) , S3^!I##1 9 (AtNAS-3) JC^tl-ehs*^. 
[0 0 2 2] 

NAS KDORF^PCR-rififfgb^^^-pMAL-c 2&C#n-n>?*L 

T, nasi tf^;vh-xrt^>T>( >y7u^j><DC^mzffl<£isfcBX*n 
£*i&JgVATJgSt«£SIUfc*flHS (E. co 1 i) j^&ffi«rffi»S:». 

Ttt^<?Sttl4tfeffi|5*l3Qi^ofc««, NASI CDO R F &t»Abfc»-£K:ti:*Stt 
m8\t. "7;H-^/H>r-f >^Df^>-NAS ltt^SaKfe^L/ 

(TLC) *etfefflLfc|gJfc«:a*'rfc©T*&5. H 8 © 1 «U U^T 

tU* (NA) l/-> 2 tiv/l/ h-^A-f S/^-f >^n-r--f > (SA 

>^nf>f>-NAS l]ft^S8««:»^LTV*S*JK«©%<D , T?&*. 
[0 0 2 3] 

«>4©m6#5 7T?j4^S*a5K:J:y ^ — tf > 7n >f 'J #>f if- S/ 3 >Mf «:*? 

o^i:^5> 3CD»te^^#£<DmT*&<ii#£nTv^(g!9) 0 

3R?Stt<D»3K^^->2:— itLTV^fc(Higuchi et al. 1994)„ 09»£, NAS 
#1/ — >tC 5 /i gCDRN Afc$kiftL£:„ 
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[0 0 2 4] 

■Zft-Dtco B a mH I S5^«E c o R I *S^ttH i n d IIIT'DN A?:^ 

mH i fcitfE c o r i -eit-mmznte^ax*. -u^r-r^ >&f&,&3&&&* 

) o 

01 OWu NAS 1 &:/n-:7£ Lfc-fr-tfwWyu *>fi?-S/a >Mffi<Dffi 

B) % E c o R I (1/->R) , Hindlll (V-yH) T'WiJHtU # 1/ 
->ic 1 0 a s £2§<ifrl/£ic 

[0 0 2 5] 

SifctffefrofcCHl Do 30^^->MiWSD S-PAGE 
0~3 5 kD a©iaiCj£#oTtfeffiS*l«6££ (H3#JS0 £ — ^Ufec 

•T. SDS-PAGEH 12. 5%T? U ;i/T^ K*^ yfWl/TffXofc. 10 

[0 0 2 6] 

£BWTf&, 3 5 — 3 6 k D a <Dm£&—<DAy Kfc bT^m^tlfe (Hi 2) 

Hi2ii, HUi'onBam h>T»ail^*>^Rffl9x^*>^ 

h^|f©M^$:^^c SDS-PAGE&12. 5 %T ? U ;i/T ^ K*^:/ 
HtCOVNTte 5 0 0 /t g©# y/^^^-kWWihtz. 0 

1 2 ffi§E#¥ 11-303 
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[0 0 2 7] 

A¥*»£©4H&jm«««S* lgS)fc'JlHlC2 0mg Kia-t S (Takagi 

1993). tetifcn^mbfefflww-n^r^^^^^tttt-^fe** 4 * 

J: yjftjeStlfc^MttS 5, 000t^fc(H4). 

«3n*cv^fcv^ s e>icv;i/h-^A-f yf^y^f^wr^ >£.<DM&*y^? 

[0 0 2 8] 

(DW^T^ ym^a©I^tt«)^'K^'i4^be>tlTV^^ (Hashimoto et al. 1998 
, Schluckebier et al. 1995) „ 

[0 0 2 9] 

«^g.tc <fc & - =i ^ r i- $ y&tfmmm&at&m&j * mmmzmm^mx 

b£#oT, n^7^>^J*»3R<B&^^£^*^*** 
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*>r*«:fwf *-fcfc«fcy* ^mn±^x<D^ *(Dmmtfvjffi}i&2>o 

* jfWfertc t % ffi tcMS«i«!» & £ b T v * 5 i i: £ ti 5 . 

[0 0 3 0] 

# e 2+ , Cu 2+ , Zn 2 \ Mn 2+ £.\,^±2m&mm4*>a*l'-?-£ tti 
f*, itie>©^M©€«tt©ilft^J-5ilK , rs© ,, ei±«:v^^i:v^*>tiTfey (Step 
han et al . 1994) „ >f *5pH|[iftTt»BSlO!S!«I«:ttfc UT V^S i 

ti e> ©ae^oD -? n ^ - # - m& & & r t ic j: y ic j: & 

[0 0 3 1] 



ts^ooD^^bf, infTt? >-&j«aE3R©tsit€:^*>aiv^Ry, me>© 
jmxm^nx^x%j:^h, %v<&. m^r^jmt^M^Mvx^x^ 

[0 0 3 2] 
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*$&w<»-^3-Tj-5. ystimmz^- K-rsate^tt, i2^J##2ic^$ti 

"t £ Mfc^- * -? 2> % © T*& -5 o 
[0 0 3 3] 



[0 0 3 4] 

[0 0 3 5] 
[0 0 3 6] 
[0 0 3 7] 
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[0 0 3 8] 

•%1rl**r (Hordeum vulgare L. cv 3L\l*;\#% 1 #) f)tfeil©±t' 
Ig^S-frT^b^^^I^TKif^ (Mori and Nishizawa 1987) £fl§ gfl^tf) 
til, £W«#©JBx^fi£-ejfcW3'frfc. *«©PHlt 0. 5N HC14 

„ zK#t?££>pH&, 0. 5N NaOHl:fflV^H7. 0 &C-&-fc>itfc„ *fMK 
[0 0 3 9] 

^-T^C*Dtlfcn^l§^bfe?R!lS*S(Higuchi et al. 1996a) £0fc#L£:£i£ 
iM5:W>y77-(5 0niM Tris, 1 mM EDTA, 
3mM V^OrTo W h-;i/(dithiothreitol) (J£AT, DTTtftt) , \ Qn 
M (p-y^y^i-ji,) ^^>7^-;i/7;bt7^fK ((p-amidinophenyl 
^ ) methanesulfonyl fluoride) (J^T. p-APMSFtlSt) , 10/iM h 
9>*-xsK3fS/if*S'-;b-n>f S/;i/TS F- (4-^T-^V) :/#>(tra 
ns-epoxysuccinyl-leucylamido-(4-guanidino) butane) (J£JT> E — 6 4 fc^t 

), pH8. 7)i:Av7T-&&Lfro ^yyr-icmzitmtt-ZTMiyj 
-unyK 9A'h57 , ;-C3LGC NMWL 1 0 0 0 0 (^Vtf<y*±) £ 

7Vj/^Att) fc, iiI2 0/iMt45i:otC»U 15^ri2 5tt;«o 

)V : n-y# y -/!/ : 3fSl :*=12 : 3:2:3) T*WM 9 D V h ^ 7 -f - K 
XfrMLfc. ^f5^#l©^^ttl±-f^-^T^-^>rif-BAS- 2 0 0 0 ( 
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[0 0 4 0] 
H»J3 (^H^T^ 

^IOaM t&S.fc'^lCE - 6 4 £Mlb£: 0 

^Ife^^MiftWC^Stt'^b, «1 0 OgftfcU 2 0 0m 
10ttlBAy7T- (0. 2M Tris, lOmM EDTA, 5%(v/v 
) ^U"fey> (glycerol), lOmM DTT, 0. ImM E-64, 0. 
ImM p-APMSF, 5 % (w/ v) **tt#U U K> (polyvi 

nylpyrrol idone) (PVP) , pH8. 0) SrfltJ^T SlSM^a-IJ-- $ 
£J8v*T«-£bfc. itbt:, 2 2, 5 0 0 xg3 0^T«ib±t« 

■ nm 2 2, 5 0 0 x g 3 0#H^5tvi>#IibJ^S:#fco 
[0 0 4 1] 

»J*5Afttl0ml) S«fAy77- (2 0mM Tris, ImM ED 
TA, 3mM DTT, 0. 4M(NH 4 ) 2 S0 4 , 0. ImM p-APMS 
F, pH8. 0) T?¥mfcLt^<Dizm&lfrM±mi£ML-n?-T-}-^>&&B 
i^Kf ^t, M^y77- (lOmM Tris, ImM EDTA, 3 
mM DTT, 0. ImM p-APMSF, 5%^'J-feU> (glycerol) , 0 

0 5%3- as-#n^ K^ntr^/) s?*^/i/-r 

(3-[(3-cholamidopropyl) dimethyl-ammonio] propanesulf onic acid 
) (OT, CHAPShiSt), pH8. 0)T^{iibfc o 
[0 0 4 2] 

Mt&S lM'J^U^^y^?- (pH8) ^iSlmMi:^ 

<&J:3lCiD*.fc. R»Ay7T- (ImM K-P, 1 0 mM KC1, 3 mM 
DTT, 0. ImM p-APMSF, pH 8. 0) TfWbfct Kn*i/ 
W^>fM0 0~3 5 0)i*;^ (-*-#^-f t±) 5:^/^1 100mg^ 
fe'JIOmlffltU I^:^3f7t$ fciibfc. -3 

1 7 ffifEf^ 11-30 
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-©ilMyWdfrfc^fc&^fe^fcTSK** • ^ha^e 5 om 

||Ay77-(20mM Tris, ImM EDTA, 3 mM DTT, 
0. ImM p-APMSF, 0. 05% CHAPS, pH 8. O ) T? 
ftbfeDEAEt77n-^5A (77;i/V>>7tt, * K2 5 m g * 

fc y *9 AiW 5mi) icroD^n^r^ >*j*»«*trt*tM#fc» u 

Ift*'J9AW0. 0 5M, 0. 1M, 0. 15M, 0. 2M1f««»fflbfe 
[0 0 4 3] 

TSK ^'i-f^ba^6 5 0M*5A (#V-tt, ^lOOgfe 
fe'JA5ifl«10ml) &ftl^77- (2 0mM Tris, ImM 
EDTA, 3mM DTT, 1. 2M(NH 4 ) 2 S0 4 , 0. ImM p-A 

pmsf, pH8. o) x^miti,t^<D\zz\(D~n^ri-s.>^mm^^ 

Sthy^-#'J^'^75 K*/!/«»*» («T SDS-PAGEil«t 
) JCJ:y^Jltbfe. SDS-PAGE^7t, >f/l/&0. 3M tfi-ffcjH^Sfe^b 
(Dzandu et al . 1988 )*|| L fe^^ F©A> KftflJ *J £ Lfe- 
0. 2 5M EDTA/O. 2 5M Tris (pH 9. 0) S&ffi 
;1>y77 -(l% SDS, 2 5mM Tris, 1 9 2 mM ^US/Xglyc 
ine)i:^lC-ry^^bfc c mfeSDsW*«s^y77- (2 5mM Tr 
is, 1 9 2mMyU S/>(glycine)) fcMV*-t«*C«lfflU ^^F^HUKL 

fee 

[0 0 4 4] 

1 8 ffi«E4W 11-3037219 
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mMist=.-nTTi-$yi$!&mmz. mt*sy>&m^Titm&misi=. (Gros 

s 1967) „ 

sDs-PAGEm -zim-sy&a.&m&'&ti'fjufttzi om^m. 

0 7 0% (v/v) 1% (w/v) JW^>7>£*;i4iCT* i b&^#t# 

fc¥L£o ^JK»T«, 0JRU MjE3£@Lik. 3*l£SDS-PAG 

EJBtt*4Ay:7 7-JCS**U llft^fiK:feV>fc«, h U 2/2/&-£*f 1 6. 5% 
7 # U ;i/T 5 P-if/I/ &J§V^SDS-PAGE (Schagger and Jagow, 1987) T* 
♦ , ftMM®*LftW.ht~ 0 ac«&»T«PVDFRK:^^KS:l5^L/ (Towbin et 
al. .1979)7$ K:?9y*T»SH&l/fc. SfeftS*lfcA> K&fljy^W. IK7> 

-r^-i/^^AXtt)(Cj: F©N5fcS8flfffr &7$ MB#I & L 

o 

[0 0 4 5] 

A^fiS*® cDNACftTPCR SrfJo fe. W&tlfcDN A»f^rS:9>^A 
^ ^7-*yh ICfcU [a- 32 P] d AT PTfMIBRabfeti© 

$r^n-^i:L/T, «fe^S.^-*A^«3KU (A) + RN AA^SSL/fc p YH 2 
3 cDNA5^^7U-5:X^U-->^lfc„ #fg Lfe c D N A * n - > IZ 
t)V^W^^j/-iri>^>^y h(IM)fe<k^IiDNAi/->r>f 
— DSQ— 1 00 0 L&fflv*T££BB?ff€:8lfcJ£l/&. 

i/U^f 51 -t-Xi-<D AC 0 0 3 1 1 4 i: A B 0 0 5 24 5 ©^SSB^JICS^^T 
^J*Lfc:/9>f v-&Jfv^ i/n-f5?tXt0^;ADNAi:Ml/TPCRS:fi 

) ^ckty^DNAiz-^^t-DSQ - 1 0 0 0 L £M V^i&MB#I&&5£ L 

fee 

[0 0 4 6] 
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(nas i $yA?M<D*mmv<Dnm) 

PCRlCfctJ, NASI c DN A <DMW<D AT G<D±ffilZE c o R I it-'f h 
j^lhn KXBTSKICP s t I fcitfBamHI^ h &#AbfcWr#«:*iH6 
Lfe= S-f^&tlfc^lBS^feE coRIf^fhtBamHIt'f h£JSV^P 
Bluescriptll S K - XZ^ztV U -~y *tSSJ#J#iEbV^ 
tZmnhfc* &ICE coRIt>fbi:PstIt>f h£^TpMAL-c 2 

izt a- — >yis. nasi h-^A>f >"?-f yy-fUT-J y<DCW3&\z 

m& h r^mx^mir & & e> iz v t=. . 

[0 0 4 7] 

-®il^#:y/^K£^^£it£^££bT;*;J&®(E.coli strain XL1- 
B 1 u e )$rMVNfe„ pMA L- c 2 — N A S 1 tpMAL-c 2 fc-^n^tlX 
L 1 - B 1 u e tC^Ab7>tf^U U VSr-tfl-^tl 5 0/tg/ 

mlttfLBf*t'OD 6 0 0^0. 5 IC & ^ "?? 3 7tt§f bfeo -f V^n 
tf^/S -D-^^-*"^^ htf^7 S/ K (IPTG) ^1110. 3mMi:fe5 
J:e>lcMJU 3I^«^3 7TC-e*#L3l©ra«K:|||«bfe. S#£0. 2M 
NaCl, ImM EDTA, 3 mM DTT, 0. ImM E- 6 4 $r^tf 1 
0mMb'J^'y77-pH7. 4 IcfltiS b«tffcS3RT*#IS 1/ £o £ft&2M<i£ 

fee 

[0 0 4 8] 

mmmi (j-^yn^zrv P^n-^^y) 

NASI cDNA5, Hindi I IfcNot I-e^Bil/feDNAWftSl 
a- 32 P] d ATP"GMiinWMViL%<D*:'7u--7£l'TJ— Vz/J\J-fV # 
^H-i/ny&ft-Dt-o #*2*^j&*&£RNA&«|ffil/ (Naito et al. 1988), 
1. 4% T3!fD-^^«A*B&K:J:»;^ltLfc«. /W^>K-N + i(77 
i/^^tt)}:e?bfe„ 5M ^-^-^U >^ (Church and Gilbert 198 

4), 1 mM EDTA, 7% (w/v) SDS, 1 0 0 # g/ml^iD 
NAfc-g-tf/ly ^T-Srffl^T 6 5 °C 1 Blt'^D-^tA'f :/l> XLfe. - 

2 0 ffiSE#¥ 11-30 
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*l£4 0 mMf^-f'J ym, 1% (w/v) S D S £-g-tfAy:7y-£J8VNT 
6 5tl0^»bfc„ ^OD^Sr^? 1 tU^ofe^ 0. 2xSSPE, 0 
. 1% (w/v) SDS?:^t>y77-^ffl^T65iC10^WL^ ifc 
%S ; &m^ ^-Vr-i-^jV-B AS - 2 0 0 OT'MU. 

[0 0 4 9] 

^it^^t* *<Dmfrb : £ft j en>f J ADN A£||ilffib£: 0 in?: B amH I 
0 , 3b6^H:EcoRI, ftS^ttHindllltiitftU 0. 8% (w/v 

1 otc^-r,, 

[0 0 5 0] 

[0 0 5 1] 
USSMio (?x*#>>ray h»«f) 

hU V UUMmum h>£M^T£#>/N°? JCfcttHiLik (Damerval et al 
. 1986), ffi«#?:SW*T'l&«}:45n'»#b, 10% (w/v) hV 
?nnM> 0. l%(v/v) 2 ~^)\>jirf hx* 7 — ;i/(2-mercaptoethanol 
)&-£tfy-te - 2 0°CT 1 «Fra#ttOT* >/t*fi&tfc«Sii: 

fc^L 16, OOOxg 3 O^jft^UTtfcJRSiaJRbfe. tfeKSrO. l%(v 
/ v ) 2-^;i/^^hni^/-;i/ (2-mer captoethano 1 ) & -g- T M b > ICffigf L 
, -2 0t:t'lWtbt?>;^gM$ttt, 16, OOOxg 3 
O^JSiOUTtfcJR&IlIJRUfe. ?fcJR&«JE8i»Lfc«L ».y7 7- (9. 5 
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M^(urea), 2%(w/v) h U h y- X - 1 0 0 (Triton X-100), 5%(v 
/v) 2 -ME) iCigfrU 1 6, 0 0 0 x g 1 0^M^L/TJb^fS:#^o i*i 
lC^£:ft£# >^SC& SDS-PAGE, Wi£te2&7fitt£tf&S&(0' Far 
rell 1975)T?4rlllLfc#U PVDFli:«^t^ 0 3<Z>J0Hc*fLT, ^JSM 9 T? 

HtfS&Hl 2»C33*"f. SDS-PAGEttl 2. 5 %T * U JIT $ FX v ^ 
JlT*ftvt~, 1 0 0 AgC^^/^S^Scitfe. mz-D\^T&2 0 0 /tg, ^ 

tcov^tts o o /u. s<D*y^2^.*faBht=. 0 

[0 0 5 2] 

m&m% : i 

BI#I©*3 : 3 2 8 

I2#I<E>M : r ^ ^ Wt 

mm 



Met Asp Ala Gin Asn Lys Glu Val Ala Ala Leu lie Glu Lys He 15 

Ala Gly He Gin Ala Ala He Ala Glu Leu Pro Ser Leu Ser Pro 30 

Ser Pro Glu Val Asp Arg Leu Phe Thr Asp Leu Val Thr Ala Cys 45 

Val Pro Pro Ser Pro Val Asp Val Thr Lys Leu Ser Pro Glu His 60 

Gin Arg Met Arg Glu Ala Leu He Arg Leu Cys Ser Ala Ala Glu 75 

Gly Lys Leu Glu Ala His Tyr Ala Asp Leu Leu Ala Thr Phe Asp 90 

Asn Pro Leu Asp His Leu Gly Leu Phe Pro Tyr Tyr Ser Asn Tyr 105 

Val Asn Leu Ser Arg Leu Glu Tyr Glu Leu Leu Ala Arg His Val 120 

Pro Gly He Ala Pro Ala Arg Val Ala Phe Val Gly Ser Gly Pro 135 
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Leu Pro Phe 
Thr Gin Phe 
Ala Arg Lys 
Met Ser Phe 
Gly Ala Tyr 
Ala Glu Glu 
Val Glu Gly 
Phe Leu Tyr 
Phe Glu Val 
Ser Val He 
Pro Gin Asn 
Ser Pro Pro 
Glu Lys Ser 



Ser Ser Leu Val 
Asp Asn Tyr Asp 
Leu Phe Gly Ala 
His Thr Ala Asp 
Asp Val Val Phe 
Lys Ala Lys Val 
Ala Ser Leu Val 
Pro He Val Asp 
Leu Ala Val His 
Val Ala Arg Lys 
Gly Asp Ala His 
Cys Asn Phe Ser 
Glu Glu Leu Thr 



Leu Ala Ala 
Leu Cys Gly 
Thr Ala Asp 
Val Ala Asp 
Leu Ala Ala 
He Ala His 
Val Arg Ser 
Pro Glu Asp 
His Pro Glu 
Ala Val Glu 
Ala Arg Gly 
Thr Lys Met 
Ala Lys Glu 



His His 
Ala Ala 
Gly Val 
Leu Thr 
Leu Val 
Leu Gly 
Ala Arg 
He Arg 
Gly Glu 
Ala Gin 
Ala Val 
Glu Ala 
Leu Ala 



Leu Pro Glu 
Asn Glu Arg 
Gly Ala Arg 
Gin Glu Leu 
Gly Met Ala 
Ala His Met 
Pro Arg Gly 
Arg Gly Gly 
Val lie Asn 
Leu Ser Gly 
Pro Leu Val 
Ser Ala Leu 
Phe 



150 

165 

180 

195 

210 

225 

240 

255 

270 

285 

300 

315 

328 



SB?U## : 2 
BBjrjCDSS : 1 2 9 5 

@h#j<z>§? : mm 
mm 

10 20 30 40 50 60 

GCGTTCAGAG GCTTCCAGAG TTCTTCCGGT CACCAAGAAG CATTTGATCA TAACATGGAT 

70 80 90 100 110 120 

GCCCAGAACA AGGAGGTCGC TGCTCTGATC GAGAAGATCG CCGGTATCCA GGCCGCCATC 
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130 140 150 160 170 180 

GCCGAGCTGC CGTCGCTGAG CCCGTCCCCC GAGGTCGACA GGCTCTTCAC CGACCTCGTC 

190 200 210 220 230 240 

ACGGCCTGCG TCCCGCCGAG CCCCGTCGAC GTGACGAAGC TCAGCCCGGA GCACCAGAGG 

250 260 270 280 290 300 

ATGCGGGAGG CTCTCATCCG CTTGTGCTCC GCCGCCGAGG GGAAGCTCGA GGCGCACTAC 

310 320 330 340 350 360 

GCCGACCTGC TCGCCACCTT CGACAACCCG CTCGACCACC TCGGCCTCTT CCCGTACTAC 

370 380 390 400 410 420 

AGCAACTACG TCAACCTCAG CAGGCTGGAG TACGAGCTCC TGGCGCGCCA CGTGCCGGGC 

430 440 450 460 470 480 

ATCGCGCCGG CGCGCGTCGC CTTCGTCGGC TCCGGCCCGC TGCCGTTCAG CTCGCTCGTC 

490 500 510 520 530 540 

CTCGCCGCGC ACCACCTGCC CGAGACCCAG TTCGACAACT ACGACCTGTG CGGCGCGGCC 

550 560 570 580 590 600 

AACGAGCGCG CCAGGAAGCT GTTCGGCGCG ACGGCGGACG GCGTCGGCGC GCGTATGTCG 

610 620 630 640 650 660 

TTCCACACGG CGGACGTCGC CGACCTCACC CAGGAGCTCG GCGCCTACGA CGTGGTCTTC 



670 680 690 700 710 720 

CTCGCCGCGC TCGTCGGCAT GGCAGCCGAG GAGAAGGCCA AGGTGATTGC CCACCTGGGC 
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730 740 750 760 770 780 

GCGCACATGG TGGAGGGGGC GTCCCTGGTC GTGCGGAGCG CACGGCCCCG CGGCTTTCTT 

790 800 810 820 830 840 

TACCCCATTG TCGACCCGGA GGACATCAGG CGGGGTGGGT TCGAGGTGCT GGCCGTGCAC 

850 860 870 880 890 900 

CACCCGGAAG GTGAGGTGAT CAACTCTGTC ATCGTCGCCC GTAAGGCCGT CGAAGCGCAG 

910 920 930 940 950 960 

CTCAGTGGGC CGCAGAACGG AGACGCGCAC GCACGGGGCG CGGTGCCGTT GGTCAGCCCG 

970 980 990 1000 1010 1020 

CCATGCAACT TCTCCACCAA GATGGAGGCG AGCGCGCTTG AGAAGAGCGA GGAGCTGACC 

1030 1040 1050 1060 1070 1080 

GCCAAAGAGC TGGCCTTTTG ATTGAAGAGT GCGCGTGGTC ATTCTGTCGC CTGCGATCGT 

1090 1100 1110 1120 1130 1140 

GGTAACTTTC CTACTCGTGT GTGTTTTGAT GTTTGTGCCT GTAAGAGTTA TGCTTCCGGC 

1150 1160 1170 1180 1190 1200 

CTTGTGCTGT TAATTTACAC GCGTTACATG TAGTACTTGT ATTTATACCT GGAATAACGG 

1210 1220 1230 1240 1250 1260 

TATGTAACAT AAATATTAGT GGGATTTGAA GTGTAATGCT AAATAATAAG AAAACTTGAT 



1270 1280 1290 1300 1310 1320 
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GCAGACATTC AAAAAAAAAA AAAAAAAAAA AAAAA 



IS^!J## : 3 
gE#I©*3 : 3 3 5 

mm. 



Met 


Ala 


Ala 


Gin 


Asn 


Asn 


Gin 


Glu 


Val 


Asp 


Ala 


Leu 


Val 


Glu 


Lys 


He 


Thr 


Gly 


Leu 


His 


Ala 


Ala 


He 


Ala 


Lys 


Leu 


Pro 


Ser 


Leu 


Ser 


Pro 


Ser 


Pro 


Asp 


Val 


Asp 


Ala 


Leu 


Phe 


Thr 


Glu 


Leu 


Val 


Thr 


Ala 


Cys 


Val 


Pro 


Pro 


Ser 


Pro 


Val 


Asp 


Val 


Thr 


Lys 


Leu 


Gly 


Pro 


Glu 


Ala 


Gin 


Glu 


Met 


Arg 


Glu 


Gly 


Leu 


He 


Arg 


Leu 


Cys 


Ser 


Glu 


Ala 


Glu 


Gly 


Lys 


Leu 


Glu 


Ala 


His 


Tyr 


Ser 


Asp 


Met 


Leu 


Ala 


Ala 


Phe 


Asp 


Lys 


Pro 


Leu 


Asp 


His 


Leu 


Gly 


Met 


Phe 


Pro 


Tyr 


Tyr 


Asn 


Asn 


Tyr 


He 


Asn 


Leu 


Ser 


Lys 


Leu 


Glu 


Tyr 


Glu 


Leu 


Leu 


Ala 


Arg 


Tyr 


Val 


Pro 


Gly 


Gly 


Tyr 


Arg 


Pro 


Ala 


Arg 


Val 


Ala 


Phe 


He 


Gly 


Ser 


Gly 


Pro 


Leu 


Pro 


Phe 


Ser 


Ser 


Phe 


Val 


Leu 


Ala 


Ala 


Arg 


His 


Leu 


Pro 


Asp 


Thr 


Met 


Phe 


Asp 


Asn 


Tyr 


Asp 


Leu 


Cys 


Gly 


Ala 


Ala 


Asn 


Asp 


Arg 


Ala 


Ser 


Lys 


Leu 


Phe 


Arg 


Ala 


Asp 


Arg 


Asp 


Val 


Gly 


Ala 


Arg 


Met 


Ser 


Phe 


His 


Thr 


Ala 


Asp 


Val 


Ala 


Asp 


Leu 


Ala 


Gly 


Glu 


Leu 


Ala 


Lys 


Tyr 


Asp 


Val 


Val 


Phe 


Leu 


Ala 


Ala 


Leu 


Val 


Gly 


Met 


Ala 


Ala 


Glu 


Asp 


Lys 


Ala 


Lys 


Val 


He 


Ala 


His 


Leu 


Gly 


Ala 


His 


Met 


Ala 


Asp 


Gly 


Ala 


Ala 


Leu 


Val 


Val 


Arg 


Ser 


Ala 


His 


Gly 


Ala 


Arg 


Gly 


Phe 


Leu 


Tyr 


Pro 


He 


Val 


Asp 


Pro 


Gin 


Asp 


He 


Gly 


Arg 


Gly 


Gly 


Phe 


Glu 


Val 


Leu 


Ala 


Val 


Cys 


His 


Pro 


Asp 


Asp 


Asp 


Val 
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Val Asn Ser Val He He Ala Gin Lys 
Asp Gly Leu Gly Ser Gly Arg Gly Ala 
Gly Thr Val Pro Val Val Ser Pro Pro 
Val Ala Asp Val Thr Gin Asn His Lys 
Ala Glu Val Ala Phe 



Ser Lys Asp Val His Ala 285 
Gly Gly Gin Tyr Ala Arg 300 
Cys Arg Phe Gly Glu Met 315 
Arg Asp Glu Phe Ala Asn 330 

335 



# gH#!<Z>^£ : 1 3 4 2 

®j#i<z>m : mm 
ma>m : — 

htfUV- : Etttt 
: it****? 

mm 

10 20 30 40 50 60 

CTCCTGTGCC TGTCCTGAGG TACCAAGAAC ACCAGTGAAA TGGCTGCCCA GAACAACCAG 

^ 70 80 90 100 110 120 

GAGGTGGATG CCCTGGTGGA GAAGATCACC GGGCTCCATG CCGCAATCGC CAAGCTGCCG 

130 140 150 160 170 180 

TCGCTCAGCC CATCCCCGGA CGTCGACGCG CTCTTCACGG AGCTGGTCAC GGCGTGCGTT 

190 200 210 220 230 240 

CCACCGAGTC CAGTGGACGT GACCAAGCTC GGGCCGGAGG CGCAGGAGAT GCGGGAGGGC 

250 260 270 280 290 300 

CTCATCCGCC TATGCTCCGA GGCCGAGGGG AAGCTGGAGG CGCACTACTC CGACATGCTC 

2 7 tfi§£4$¥ 11-3037219 
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310 320 330 340 350 360 

GCCGCCTTCG ACAAGCCGCT GGATCACCTC GGCATGTTCC CCTACTACAA CAACTACATC 

370 380 390 400 410 420 

AACCTCAGCA AGCTCGAGTA CGAGCTCCTG GCCCGCTACG TGCCTGGCGG CTATCGCCCG 

430 440 450 460 470 480 

GCGCGCGTCG CGTTCATCGG CTCCGGCCCG CTGCCGTTCA GCTCCTTTGT CCTGGCCGCG 

490 500 510 520 530 540 

CGCCACCTGC CCGACACCAT GTTCGACAAC TATGACCTGT GCGGTGCGGC CAACGATCGC 

550 560 570 580 590 600 

GCCAGCAAGC TCTTCCGCGC GGATCGCGAC GTGGGTGCCC GCATGTCGTT CCACACGGCC 

610 620 630 640 650 660 

GACGTCGCGG ACCTCGCCGG CGAGCTCGCC AAGTACGACG TTGTCTTCCT GGCCGCACTC 

670 680 690 700 710 720 

GTCGGCATGG CCGCCGAGGA CAAGGCGAAG GTGATCGCGC ACCTCGGCGC ACACATGGCA 

730 740 750 760 770 780 

GACGGGGCGG CCCTCGTCGT GCGCAGCGCA CACGGAGCGC GCGGGTTCCT GTACCCGATC 

790 800 810 820 830 840 

GTCGACCCCC AGGACATCGG CCGAGGCGGG TTCGAGGTGC TGGCCGTGTG CCATCCCGAC 

850 860 870 880 890 900 

2 8 mSE#¥ 1 1 
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GACGACGTGG TGAACTCCGT CATCATCGCA CAGAAGTCCA AGGACGTGCA TGCCGATGGA 

910 920 930 940 950 960 

CTTGGCAGCG GGCGTGGTGC CGGTGGACAG TACGCGCGGG GCACGGTGCC TGTTGTCAGC 

970 980 990 1000 1010 1020 

CCCCCGTGCA GGTTCGGCGA GATGGTGGCG GACGTGACCC AGAACCACAA GAGAGACGAG 

1030 1040 1050 1060 1070 1080 

TTTGCCAACG CCGAAGTGGC CTTTTGATCG TTCGCTGCGA GGGTGTGCAT CCATGATCCA 

1090 1100 1110 1120 1130 1140 

TCCATACCTC GTTCTGTGAT TGCATCAAGC TTGCAATCGT ATGCATTTCA AGTCACGTGT 

1150 1160 1170 1180 1190 1200 

TGCTTCTATC CAATAATGTA CGTGTGGTGT TTACACGCGA ATGTCTTGTA GACCTTTGTA 

1210 1220 1230 1240 1250 1260 

TGTGTACAAG TGAATTTTAA TTCACAAGTA CATATAATGG TCACCATTGA AAAGATGTTT 

1270 1280 1290 1300 1310 1320 

AGTGTGTGTT TTCCAATATA TGTTTGTGTA AGGTTCATCA TCTAATAAAA TATGTTTGGA 

1330 1340 1350 1360 1370 1380 
ACCCAAAAAA AAAAAAAAAA AA 



mmm^r 5 

BB#I©*3 : 3 3 5 
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15 
30 
45 
60 



: juror!*-* 

Met Ala Ala Gin Asn Asn Asn Lys Asp Val Ala Ala Leu Val Glu 
Lys He Thr Gly Leu His Ala Ala He Ala Lys Leu Pro Ser Leu 
Ser Pro Ser Pro Asp Val Asp Ala Leu Phe Thr Glu Leu Val Thr 
Ala Cys Val Pro Pro Ser Pro Val Asp Val Thr Lys Leu Gly Pro 
Glu Ala Gin Glu Met Arg Glu Gly Leu lie Arg Leu Cys Ser Glu 75 

90 
105 
120 
135 
150 
165 
180 
195 
210 
225 
240 
255 
270 
285 
300 



Ala Glu Gly Lys Leu Glu Ala His Tyr Ser Asp Met Leu Ala Ala 
Phe Asp Asn Pro Leu Asp His Leu Gly He Phe Pro Tyr Tyr Ser 
Asn Tyr lie Asn Leu Ser Lys Leu Glu Tyr Glu Leu Leu Ala Arg 
Tyr Val Arg Arg His Arg Pro Ala Arg Val Ala Phe He Gly Ser 
Gly Pro Leu Pro Phe Ser Ser Phe Val Leu Ala Ala Arg His Leu 
Pro Asp Thr Met Phe Asp Asn Tyr Asp Leu Cys Gly Ala Ala Asn 
Asp Arg Ala Ser Lys Leu Phe Arg Ala Asp Thr Asp Val Gly Ala 
Arg Met Ser Phe His Thr Ala Asp Val Ala Asp Leu Ala Ser Glu 
Leu Ala Lys Tyr Asp Val Val Phe Leu Ala Ala Leu Val Gly Met 
Ala Ala Glu Asp Lys Ala Lys Val He Ala His Leu Gly Ala His 
Met Ala Asp Gly Ala Ala Leu Val Val Arg Ser Ala His Gly Ala 
Arg Gly Phe Leu Tyr Pro lie Val Asp Pro Gin Asp He Gly Arg 
Gly Gly Phe Glu Val Leu Ala Val Cys His Pro Asp Asp Asp Val 
Val Asn Ser Val He lie Ala Gin Lys Ser Lys Glu Val His Ala 
Asp Gly Leu Gly Ser Ala Arg Gly Ala Gly Arg Gin Tyr Ala Arg 
Gly Thr Val Pro Val Val Ser Pro Pro Cys Arg Phe Gly Glu Met 315 

330 
335 



Val Ala Asp Val Thr Gin Asn His Lys Arg Asp Glu Phe Ala Asn 
Ala Glu Val Ala Phe 

3 o ffiSE4#¥ 11-3037219 
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m^m^r : 6 

fB#Jtf>;R£ : 1 3 1 4 

mm 
# mn 

10 20 30 40 50 60 

CTACTTCACT CACACTAGTG CCCAGAAAGA AGGCTGCAAT GGCTGCCCAG AACAACAACA 

70 80 90 100 110 120 

AGGATGTCGC TGCCCTGGTG GAGAAGATCA CCGGGCTCCA CGCCGCCATC GCCAAGCTGC 

130 140 150 160 170 180 

CGTCGCTCAG CCCATCCCCG GACGTCGACG CGCTCTTCAC CGAGCTGGTC ACGGCGTGCG 

^ igo 200 210 220 230 240 

TTCCCCCGAG CCCCGTGGAC GTGACCAAGC TCGGCCCCGA GGCGCAGGAG ATGCGGGAGG 

250 260 270 280 290 300 

GCCTCATCCG CCTCTGCTCC GAGGCCGAGG GGAAGCTGGA GGCGCACTAC TCCGACATGC 

310 320 330 340 350 360 

TCGCCGCCTT CGACAACCCG CTGGATCACC TCGGCATCTT CCCCTACTAC AGCAACTACA 

370 380 390 400 410 420 

TCAACCTCAG CAAGCTGGAG TACGAGCTCC TGGCACGCTA CGTCCGGCGG CATCGCCCGG 

3 1 fflSElW 1 1 - 3 0 3 7 2 1 9 
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430 440 450 460 470 480 

CCCGCGTCGC GTTCATCGGC TCCGGCCCGC TGCCGTTCAG CTCCTTTGTC CTGGCCGCGC 

490 500 510 520 530 540 

GCCACCTGCC CGACACCATG TTTGACAACT ACGACCTTTG CGGCGCGGCC AACGATCGCG 

550 560 570 580 590 600 

CCAGCAAGCT CTTCCGCGCG GACACGGACG TGGGTGCCCG CATGTCGTTC CACACGGCCG 

610 620 630 640 650 660 

ACGTCGCGGA CCTCGCCAGC GAGCTCGCCA AGTACGACGT CGTCTTCCTG GCCGCGCTCG 

670 680 690 700 710 720 

TCGGCATGGC CGCCGAGGAC AAGGCCAAGG TGATCGCGCA CCTCGGCGCA CACATGGCAG 

730 740 750 760 770 780 

ACGGGGCGGC CCTCGTCGTG CGCAGCGCAC ACGGAGCGCG CGGGTTCCTG TACCCGATTG 

790 800 810 820 830 840 

TCGACCCCCA GGACATCGGC CGCGGCGGGT TCGAGGTGCT GGCCGTGTGC CACCCCGACG 

850 860 870 880 890 900 

ACGACGTGGT GAACTCCGTC ATCATCGCAC AGAAGTCCAA GGAGGTGCAT GCCGATGGAC 

910 920 930 940 950 960 

TTGGCAGCGC GCGTGGTGCC GGTCGACAGT ACGCGCGCGG CACGGTGCCG GTTGTCAGCC 

970 980 990 1000 1010 1020 

3 2 ffiffiE4f ¥• 1 1 
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CCCCGTGCAG GTTCGGTGAG ATGGTGGCGG ATGTGACCCA GAACCACAAG AGAGACGAGT 

1030 1040 1050 1060 1070 1080 

TTGCCAACGC CGAAGTGGCC TTTTGATCGA TCGTCGCCAA GGGACAATAA ATGAACGTGG 

1090 1100 1110 1120 1130 1140 

ATGTGGTAGG GTAATTTGCC TACCTCGCTG CTTGATCGCT TGCAATATGT GCACATTTTC 

1150 1160 1170 1180 1190 1200 

CTACTACCGC TGCTTATGCA TTTCAAGCCA TGTGATGTTG GTATCCAATA AAGTATGTGT 

1210 1220 1230 1240 1250 1260 

AGGGTTTACA CGCAAATGTC TTTACACCTT GTACGTGTAA GTGTTGACAA CGATGAATTT 

1270 1280 1290 1300 1310 1320 
CAGTTCACAA TTAATAAATA GTATAATGGA TTCAAAAAAA AAAAAAAAAA AAA A 



BB#I©*S : 3 2 9 

mm 

Met Asp Gly Gin Ser Glu Glu Val Asp Ala Leu Val Gin Lys lie 15 
Thr Gly Leu His Ala Ala lie Ala Lys Leu Pro Ser Leu Ser Pro 30 
Ser Pro Asp Val Asp Ala Leu Phe Thr Asp Leu Val Thr Ala Cys 45 
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Val Pro Pro Ser Pro Val Asp Val Thr Lys Leu Ala Pro Glu Ala 
Gin Ala Met Arg Glu Gly Leu He Arg Leu Cys Ser Glu Ala Glu 
Gly Lys Leu Glu Ala His Tyr Ser Asp Met Leu Ala Ala Phe Asp 
Asn Pro Leu Asp His Leu Gly Val Phe Pro Tyr Tyr Ser Asn Tyr 
lie Asn Leu Ser Lys Leu Glu Tyr Glu Leu Leu Ala Arg Tyr Val 
Pro Gly Arg His Arg Pro Ala Arg Val Ala Phe lie Gly Ser Gly 
Pro Leu Pro Phe Ser Ser Tyr Val Leu Ala Ala Arg His Leu Pro 
Asp Thr Val Phe Asp Asn Tyr Asp Leu Cys Gly Ala Ala Asn Asp 
Arg Ala Thr Arg Leu Phe Arg Ala Asp Lys Asp Val Gly Ala Arg 
Met Ser Phe His Thr Ala Asp Val Ala Asp Leu Thr Asp Glu Leu 
Ala Thr Tyr Asp Val Val Phe Leu Ala Ala Leu Val Gly Met Ala 
Ala Glu Asp Lys Ala Lys Val lie Ala His Leu Gly Ala His Met 
Ala Asp Gly Ala Ala Leu Val Ala Arg His Gly Ala Arg Gly Phe 
Leu Tyr Pro lie Val Asp Pro Gin Asp lie Gly Arg Gly Gly Phe 
Glu Val Leu Ala Val Cys His Pro Asp Asp Asp Val Val Asn Ser 
Val lie lie Ala Gin Lys Ser Asn Asp Val His Glu Tyr Gly Leu 
Gly Ser Gly Arg Gly Gly Arg Tyr Ala Arg Gly Thr Val Val Pro 
Val Val Ser Pro Pro Cys Arg Phe Gly Glu Met Val Ala Asp Val 
Thr Gin Lys Arg Glu Glu Phe Ala Asn Ala Glu Val Ala Phe 



60 
75 
90 
105 
120 
135 
150 
165 
180 
195 
210 
225 
240 
255 
270 
285 
300 
315 
329 



ig#J#-i§- : 8 
BB#I®*3 : 1 2 4 9 

mom : 

MM 

mn 
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10 20 30 40 50 60 

CCACTACCGA CTACCGTAGT ACCGTGCCTC AGAGCTCATC ACTGGTCAGG TACCAAGAAG 

70 80 90 100 110 120 

ACATAAAAAT GGACGGCCAG AGCGAGGAGG TCGACGCCCT TGTCCAGAAG ATCACCGGCC 

130 140 150 160 170 180 

TCCACGCCGC CATCGCCAAG CTGCCCTCGC TCAGCCCGTC CCCGGACGTC GACGCGCTCT 

190 200 210 220 230 240 

TCACCGACCT GGTCACCGCG TGCGTGCCCC CGAGCCCCGT GGACGTGACC AAGCTCGCCC 

250 260 270 280 290 300 

CGGAGGCGCA GGCGATGCGG GAGGGCCTCA TCCGCCTCTG CTCCGAGGCC GAGGGCAAGC 

310 320 330 340 350 360 

TGGAGGCGCA CTACTCCGAC ATGCTCGCCG CCTTCGACAA CCCGCTCGAC CACCTCGGCG 

370 380 390 400 410 420 

TCTTCCCCTA CTACAGCAAC TACATCAACC TCAGCAAGCT TGAGTACGAG CTCCTCGCGC 

430 440 450 460 470 480 

GCTACGTGCC CGGCAGGCAT CGCCCGGCCC GCGTCGCCTT CATCGGCTCC GGCCCGCTGC 

490 500 510 520 530 540 

CGTTCAGCTC CTACGTCCTC GCCGCGCGCC ACCTGCCCGA CACCGTGTTC GACAACTACG 



550 560 570 580 590 600 

ACCTGTGCGG CGCGGCCAAC GACCGCGCGA CCAGGCTGTT CCGCGCGGAC AAGGACGTCG 

3 5 mUn^ 11-3037219 
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610 620 630 640 650 660 

GCGCCCGCAT GTCGTTCCAC ACCGCCGACG TCGCGGACCT CACCGACGAG CTCGCTACGT 

670 680 690 700 710 720 

ACGACGTCGT CTTCCTGGCC GCGCTCGTGG GCATGGCCGC CGAGGACAAG GCCAAGGTGA 

730 740 750 760 770 780 

TCGCGCACCT TGGCGCGCAC ATGGCGGACG GGGCGGCCCT CGTTGCGCGG CACGGCGCGC 

790 800 810 820 830 840 

GTGGGTTCCT CTACCCGATC GTCGATCCCC AGGACATCGG TCGAGGCGGG TTCGAGGTGC 

850 860 870 880 890 900 

TCGCCGTGTG TCACCCCGAC GACGACGTGG TGAACTCCGT CATCATCGCA CAAAAGAGCA 

910 920 930 940 950 960 

ACGACGTGCA CGAGTATGGA CTTGGCAGCG GGCGTGGTGG ACGGTACGCG CGAGGCACGG 

970 980 990 1000 1010 1020 

TGGTGCCGGT GGTCAGCCCA CCCTGCAGGT TCGGCGAGAT GGTGGCAGAC GTGACCCAGA 

1030 1040 1050 1060 1070 1080 

AGAGAGAGGA GTTTGCCAAC GCGGAAGTGG CCTTCTGATT GCTGCTGAAT CGCTTGTGAT 

1090 1100 1110 1120 1130 1140 

CGTACGTGGT AATTTTTCTA CTACTCCTCC TCCTACCACC ACCTATCACC TATGTATGCA 



1150 1160 1170 1180 1190 1200 

3 6 1 1-3037219 
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TTTCAAGTCG TGTGTTGTTT GTATCCAATA ATGTAAGTGA GATGTTTACA CGCGCAAAAA 

1210 1220 1230 1240 1250 1260 
AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAA 



m?m^ : 9 

mmCD&Z : 2 6 7 

r-stfns?- : MR 
MM 



Met 


Glu 


Ala 


Glu Asn 


Gly 


Glu 


Val 


Ala 


Ala 


Leu 


Val 


Glu 


Lys 


He 


15 


Thr 


Gly 


Leu 


His Ala 


Ala 


He 


Ser 


Lys 


Leu 


Pro 


Ala 


Leu 


Ser 


Pro 


30 


Ser 


Pro 


Gin 


Val Asp 


Ala 


Leu 


Phe 


Thr 


Glu 


Leu 


Val 


Ala 


Ala 


Cys 


45 


Val 


Pro 


Ser 


Ser Pro 


Val 


Asp 


Val 


Thr 


Lys 


Leu 


Gly 


Pro 


Glu 


Ala 


60 


Gin 


Glu 


Met 


Arg Gin 


Asp 


Leu 


He 


Arg 


Leu 


Cys 


Ser 


Ala 


Ala 


Glu 


75 


Gly 


Leu 


Leu 


Glu Ala 


His 


Tyr 


Ser 


Asp 


Met 


Leu 


Thr 


Ala 


Leu 


Asp 


90 


Ser 


Pro 


Leu 


Asp His 


Leu 


Gly 


Arg 


Phe 


Pro 


Tyr 


Phe 


Asp 


Asn 


Tyr 


105 


Val 


Asn 


Leu 


Ser Lys 


Leu 


Glu 


His 


Asp 


Leu 


Leu 


Ala 


Gly 


His 


Trp 


120 


Phe 


Ser 


Ser 


Leu Phe 


Leu 


Ala 


Thr 


Tyr 


His 


Leu 


Pro 


Asp 


Thr 


Arg 


135 


Phe 


Asp 


Asn 


Tyr Asp 


Arg 


Cys 


Ser 


Val 


Ala 


Asn 


Gly 


Arg 


Ala 


Met 


150 


Lys 


Leu 


Val 


Gly Ala 


Ala 


Asp 


Glu 


Gly 


Val 


Arg 


Ser 


Arg 


Met 


Ala 


165 


Phe 


Bis 


Thr 


Ala Glu 


Val 


Thr 


Asp 


Leu 


Thr 


Ala 


Glu 


Leu 


Gly 


Ala 


180 


Tyr 


Asp 


Val 


Val Phe 


Leu 


Ala 


Ala 


Leu 


Val 


Gly 


Met 


Thr 


Ser 


Lys 


195 


Glu 


Lys 


Ala 


Asp Ala 


He 


Ala 


His 


Leu 


Gly 


Lys 


His 


Met 


Ala 


Asp 


210 


Gly 


Ala 


Val 


Leu Arg 


Ala 


Arg 


Ser 


Ala 


His 


Gly 


Ala 


Arg 


Ala 


Phe 


225 
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Leu Tyr Pro Val Val Glu Leu Asp Asp Val Gly Arg Gly Gly Phe 240 
Gin Val Leu Ala Val His His Pro Ala Gly Asp Glu Val Phe Asn 255 
Ser Phe He Val Ala Arg Lys Val Lys Met Ser Ala 267 



m^m^ : i o 

mn<D&.z : 1 1 2 2 

mm 

10 20 30 40 50 60 

ATCAATTGCA ATTCCATTGA TTTTCCCCTC ATATTTTATC AAGCATCAGC TCCATCATAC 

70 80 90 100 110 120 

CACTACAGTC TACATTTTTT TCCTTCTAGA AAAGCACTAC AACACCAGCC ATACCTACTT 

m 

130 140 150 160 170 180 

GGCAATCAAG TGACATGGAG GCCGAAAACG GCGAGGTGGC TGCTCTGGTC GAGAAGATCA 

190 200 210 220 230 240 

CCGGTCTCCA CGCCGCCATC TCCAAGCTCC CGGCACTAAG CCCGTCTCCT CAAGTCGACG 

250 260 270 280 290 300 

CGCTCTTCAC CGAGCTGGTT GCGGCGTGCG TCCCATCAAG CCCGGTGGAC GTGACCAAGC 

310 320 330 340 350 360 

TCGGCCCGGA GGCGCAGGAG ATGCGGCAGG ACCTCATCCG TCTCTGCTCG GCCGCCGAGG 

3 8 ffiiE#¥ 11-3037219 
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370 380 390 400 410 420 

GGCTGCTCGA GGCGCACTAC TCCGACATGC TCACCGCGTT GGACAGCCCG CTCGACCACC 

430 440 450 460 470 480 

TCGGCCGCTT CCCTTACTTC GACAACTACG TCAACCTCAG CAAGCTCGAG CACGATCTTC 

490 500 510 520 530 540 

# TGGCAGGCCA CTGGTTCAGC TCGCTCTTCC TTGCGACGTA CCACCTGCCG GACACCCGGT 

550 560 570 580 590 600 

TCGACAACTA CGACCGGTGC AGCGTGGCGA ATGGCCGGGC GATGAAGCTG GTCGGCGCGG 

610 620 630 640 650 660 

CGGACGAGGG CGTGCGATCA CGCATGGCGT TCCACACGGC CGAAGTCACG GACCTCACGG 

670 680 690 700 710 720 

^ CTGAGCTCGG CGCTTACGAC GTGGTCTTCC TGGCCGCGCT CGTGGGAATG ACGTCCAAGG 

730 740 750 760 770 780 

AGAAGGCCGA CGCCATAGCG CACTTGGGGA AGCACATGGC AGATGGGGCG GTGCTTCGTG 

790 800 810 820 830 840 

CGCGAAGCGC GCACGGGGCG CGAGCGTTCC TGTATCCTGT CGTGGAGCTG GACGATGTCG 

850 860 870 880 890 900 

GGCGTGGTGG GTTCCAAGTG CTGGCCGTGC ACCACCCTGC AGGCGATGAG GTGTTCAACT 

910 920 930 940 950 960 

3 9 tfJUEff^ 11-3037219 
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CATTCATAGT TGCCCGGAAG GTGAAAATGA GTGCTTAAAT TAAGAAAAGG GTGAGCCTGT 

970 980 990 1000 1010 1020 

CTGCTTGTGC AAATGGTGTC TCACATTGAT AATAACCAGA TGATACCCTG CACATTGATG 

1030 1040 1050 1060 1070 1080 

GGGGTACTTG CAGTATGTTT CAATGAGGTC TGGTTGTATC AAATATGAGT ATTTGGCTTA 

1090 1100 1110 1120 1130 1140 
ATAATATCAG CGAATATGTT TCGATTAAAA AAAAAAAAAA AA 



IB3»# : 1 1 
g2#I©^£ : 2 8 2 

mm 

Met Glu Ala Glu Asn Gly Glu Val Ala Ala Leu Val Glu Lys lie 15 
Thr Gly Leu His Ala Ala lie Ser Lys Leu Pro Ala Leu Ser Pro 
Ser Pro Gin Val Asp Ala Leu Phe Thr Glu Leu Val Ala Ala Cys 
Val Pro Ser Ser Pro Val Asp Val Thr Lys Leu Gly Pro Glu Ala 
Gin Glu Met Arg Gin Asp Leu He Arg Leu Cys Ser Ala Ala Glu 75 
Gly Leu Leu Glu Ala His Tyr Ser Asp Met Leu Thr Ala Leu Asp 90 
Ser Pro Leu Asp His Leu Gly Arg Phe Pro Tyr Phe Asp Asn Tyr 105 
Val Asn Leu Ser Lys Leu Glu His Asp Leu Leu Ala Gly His Val 120 
Ala Ala Pro Ala Arg Val Ala Phe lie Gly Ser Gly Pro Leu Pro 135 . 

4 0 ffiHE#¥ 11-3037219 



30 
45 
60 
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Phe Ser Ser Leu Phe Leu Ala Thr Tyr 
Phe Asp Asn Tyr Asp Arg Cys Ser Val 
Lys Leu Val Gly Ala Ala Asp Glu Gly 
Phe His Thr Ala Glu Val Thr Asp Leu 
Tyr Asp Val Val Phe Leu Ala Ala Leu 
Glu Lys Ala Asp Ala lie Ala His Leu 
Gly Ala Val Leu Val Arg Glu Ala Leu 
Leu Tyr Pro Val Val Glu Leu Asp Asp 
Gin Val Leu Ala Val His His Pro Ala 
Ser Phe lie Val Ala Arg Lys Val Lys 



His Leu Pro Asp Thr Arg 150 

Ala Asn Gly Arg Ala Met 165 

Val Arg Ser Arg Met Ala 180 

Thr Ala Glu Leu Gly Ala 195 

Val Gly Met Thr Ser Lys 210 

Gly Lys His Met Ala Asp 225 

His Gly Ala Arg Ala Phe 240 

Val Gly Arg Gly Gly Phe 255 

Gly Asp Glu Val Phe Asn 270 

Met Ser Ala 282 



SB^J©^^ : 1 0 4 4 

ge#i<z>M : mm 
mam : r.*m 

mm 

10 20 30 40 50 60 

GTGACATGGA GGCCGAAAAC GGCGAGGTGG CTGCTCTGGT CGAGAAGATC ACCGGTCTCC 

70 80 90 100 110 120 

ACGCCGCCAT CTCCAAGCTC CCGGCACTAA GCCCGTCTCC TCAAGTCGAC GCGCTCTTCA 

130 140 150 160 170 180 

CCGAGCTGGT TGCGGCGTGC GTCCCATCAA GCCCGGTGGA CGTGACCAAG CTCGGCCCGG 



190 200 210 220 230 240 

4 1 ffiSE#¥- 11-3037219 
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AGGCGCAGGA GATGCGGCAG GACCTCATCC GTCTCTGCTC GGCCGCCGAG GGGCTGCTCG 

250 260 270 280 290 300 

AGGCGCACTA CTCCGACATG CTCACCGCGT TGGACAGCCC GCTCGACCAC CTCGGCCGCT 

310 320 330 340 350 360 

TCCCTTACTT CGACAACTAC GTCAACCTCA GCAAGCTCGA GCACGATCTT CTGGCAGGTC 

370 380 390 400 410 420 

ACGTGGCGGC CCCGGCCCGC GTGGCGTTCA TCGGGTCGGG GCCACTGCCG TTCAGCTCGC 

430 440 450 460 470 480 

TCTTCCTTGC GACGTACCAC CTGCCGGACA CCCGGTTCGA CAACTACGAC CGGTGCAGCG 

490 500 510 520 530 540 

TGGCGAATGG CCGGGCGATG AAGCTGGTCG GCGCGGCGGA CGAGGGCGTG CGATCACGCA 

550 560 570 580 590 600 

TGGCGTTCCA CACGGCCGAA GTCACGGACC TCACGGCTGA GCTCGGCGCT TACGACGTGG 

610 620 630 640 650 660 

TCTTCCTGGC CGCGCTCGTG GGAATGACGT CCAAGGAGAA GGCCGACGCC ATAGCGCACT 

670 680 690 700 710 720 

TGGGGAAGCA CATGGCAGAT GGGGCGGTGC TCGTGCGCGA AGCGCTGCAC GGGGCGCGAG 

730 740 750 760 770 780 

CGTTCCTGTA TCCTGTCGTG GAGCTGGACG ATGTCGGGCG TGGTGGGTTC CAAGTGCTGG 
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790 800 810 820 830 840 

CCGTGCACCA CCCTGCAGGC GATGAGGTGT TCAACTCATT CATAGTTGCC CGGAAGGTGA 

850 860 870 880 890 900 

AAATGAGTGC TTAAATTAAG AAAAGGGTGA GCCTGTCTGC TTGTGCAAAT GGTGTCTCAC 

910 920 930 940 950 960 

ATTGATAATA ACCAGATGAT ACCCTGCACA TTGATGGGGG TACTGCAGTA TGTTTCAATG 

970 980 990 1000 1010 1020 

AGGTCTGGTT GTATCAAATA TGAGTATTTG GCTTAATAAT ATCAGCGAAT ATGTTTCGAT 

1030 1040 1050 1060 1070 1080 
TAAAAAAAAA AAAAAAAAAA AAAA 



S2#I## : 1 3 
HJ#I0*3 : 3 2 8 

MM 

mm 



Met Asp Ala Gin Asn Lys Glu Val Asp Ala Leu Val Gin Lys lie 15 

Thr Gly Leu His Ala Ala lie Ala Lys Leu Pro Ser Leu Ser Pro 30 

Ser Pro Asp Val Asp Ala Leu Phe Thr Asp Leu Val Thr Ala Cys 45 

Val Pro Pro Ser Pro Val Asp Val Thr Lys Leu Gly Ser Glu Ala 60 

Gin Glu Met Arg Glu Gly Leu He Arg Leu Cys Ser Glu Ala Glu 75 
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: 1 3 5 2 

wm<om : =K» 



90 



Gly Lys Leu Glu Ala His Tyr Ser Asp Met Leu Ala Ala Phe Asp 

Asn Pro Leu Asp His Leu Gly Met Phe Pro Tyr Tyr Ser Asn Tyr 105 

He Asn Leu Ser Lys Leu Glu Tyr Glu Leu Leu Ala Arg Tyr Val 120 

Pro Gly Gly He Ala Arg Pro Ala Val Ala Phe lie Gly Ser Gly 135 

Pro Leu Pro Phe Ser Ser Tyr Val Leu Ala Ala Arg His Leu Pro 150 

Asp Ala Met Phe Asp Asn Tyr Asp Leu Cys Ser Ala Ala Asn Asp 165 

Arg Ala Ser Lys Leu Phe Arg Ala Asp Lys Asp Val Gly Ala Arg 180 

Met Ser Phe His Thr Ala Asp Val Ala Asp Leu Thr Arg Glu Leu 195 

Ala Ala Tyr Asp Val Val Phe Leu Ala Ala Leu Val Gly Met Ala 210 

Ala Glu Asp Lys Ala Lys Val lie Pro His Leu Gly Ala His Met 225 
Ala Asp Gly Ala Ala Leu Val Val Arg Ser Ala Gin Ala Arg Gly 
Phe Leu Tyr Pro lie Val Asp Pro Gin Asp He Gly Arg Gly Gly 

Phe Glu Val Leu Ala Val Cys His Pro Asp Asp Asp Val Val Asn 270 

Ser Val lie He Ala His Lys Ser Lys Asp Val His Ala Asn Glu 285 

Arg Pro Asn Gly Arg Gly Gly Gin Tyr Arg Gly Ala Val Pro Val 300 

Val Ser Pro Pro Cys Arg Phe Gly Glu Met Val Ala Asp Val Thr 315 

His Lys Arg Glu Glu Phe Thr Asn Ala Glu Val Ala Phe 328 



240 
255 



10 20 30 ^ 40 50 60 

CTCCACTTCG CTCCTGTGCC TCAGGTAGCC ACAACATACA GTATTAAAAT GGATGCCCAG 
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70 80 90 100 110 120 

AACAAGGAGG TTGATGCCCT GGTCCAGAAG ATCACCGGCC TCCACGCCGC CATCGCCAAG 

130 140 150 160 170 180 

CTGCCGTCCC TCAGCCCATC ACCCGACGTC GACGCGCTCT TCACCGACCT GGTCACCGCG 

190 200 210 220 230 240 

TGCGTCCCCC CGAGCCCCGT GGACGTGACC AAGCTCGGGT CGGAGGCGCA GGAGATGCGG 

250 260 270 280 290 300 

GAGGGCCTCA TCCGCCTCTG CTCCGAGGCC GAGGGGAAGC TGGAGGCGCA CTACTCCGAC 

310 320 330 340 350 360 

ATGCTGGCCG CCTTCGACAA CCCGCTCGAC CACCTCGGCA TGTTCCCCTA CTACAGCAAC 

370 380 390 400 410 420 

TACATCAACC TCAGCAAGCT GGAGTACGAG CTCCTGGCGC GCTACGTGCC GGGCGGCATC 

430 440 450 460 470 480 

GCCCGGCCCG CTGTCGCGTT CATCGGCTCC GGCCCGCTGC CGTTCAGCTC CTACGTCCTC 

490 500 510 520 530 540 

GCCGCTCGCC ACCTGCCCGA CGCCATGTTC GACAACTACG ACCTGTGTAG CGCGGCCAAC 

550 560 570 580 590 600 

GACCGTGCGA GCAAGCTGTT CCGCGCGGAC AAGGACGTGG GCGCCCGCAT GTCTTTCCAC 

610 620 630 640 650 660 

4 5 ffllEfS ¥ 1 1-3037219 
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ACCGCCGACG TAGCGGACCT CACCCGCGAG CTCGCCGCGT ACGACGTCGT CTTCCTGGCC 

670 680 690 700 710 720 

GCGCTCGTGG GCATGGCTGC CGAGGACAAG GCCAAGGTGA TTCCGCACCT CGGCGCGCAC 

730 740 750 760 770 780 

ATGGCGGACG GGGCGGCCCT CGTCGTGCGC AGTGCGCAGG CACGTGGGTT CCTCTACCCG 

790 800 810 820 830 840 

ATCGTCGATC CCCAGGACAT CGGTCGAGGC GGGTTTGAGG TGCTGGCCGT GTGTCACCCC 

850 860 870 880 890 900 

GACGATGACG TGGTGAACTC CGTCATCATC GCACACAAGT CCAAGGACGT GCATGCCAAT 

910 920 930 940 950 960 

GAACGTCCCA ACGGGCGTGG TGGACAGTAC CGGGGCGCGG TACCGGTGGT CAGCCCGCCG 

970 980 990 1000 1010 1020 

TGCAGGTTCG GTGAGATGGT GGCGGACGTG ACCCACAAGA GAGAGGAGTT CACCAACGCG 

1030 1040 1050 1060 1070 1080 

GAAGTGGCCT TCTGATCGTT GCGAGGGAAT GAAAATGAAG GTGGACGTGT GTGGTCAGCA 

1090 1100 1110 1120 1130 1140 

TCCATACGTG GCTGCCTGCT TCATCGCTTG CAATCGTACT ACTACCTACC TATGCAGTTC 

1150 1160 1170 1180 1190 1200 

AAGTCATGTG TTGTCAATGT AAGTGTGATG TTTACACTAG TCTATGAAAG GCAGGGCAGA 



fflSE#¥l 1-3037219 



igsjZ 10 — 137685 



1210 1220 1230 1240 1250 1260 

CGAGGGTAGT GTGCCAAGTA ACAGTGTGTC ATTATAGGTG TAAGTGTTGA GAATAAGACC 

1270 1280 1290 1300 1310 1320 

ATTTTTGTTC ACAAATAGTA TGATGTAATC GGTGTCATAT TCGTATTGAG TACATTTGTC 

1330 1340 1350 1360 1370 1380 
AAGTTGGTTG CTAAAAAAAA AAAAAAAAAA AA 



m^m^ : 1 5 

B5#I<J!>*S : 3 2 0 
MM 

mm 

Met Ala Cys Gin Asn Asn Leu Val Val Lys Gin He lie Asp Leu 15 
Tyr Asp Gin He Ser Lys Leu Lys Ser Leu Lys Pro Ser Lys Asn 
Val Asp Thr Leu Phe Gly Gin Leu Val Ser Thr Cys Leu Pro Thr 
Asp Thr Asn He Asp Val Thr Asn Met Cys Glu Glu Val Lys Asp 
Met Arg Ala Asn Leu He Lys Leu Cys Gly Glu Ala Glu Gly Tyr 75 
Leu Glu Gin His Phe Ser Thr He Leu Gly Ser Leu Gin Glu Asp 
Gin Asn Pro Leu Asp His Leu His I le Phe Pro Tyr Tyr Ser Asn 
Tyr Leu Lys Leu Gly Lys Leu Glu Phe Asp Leu Leu Ser Gin His 
Ser Ser His Val Pro Thr Lys He Ala Phe Val Gly Ser Gly Pro 
Met Pro Leu Thr Ser lie Val Leu Ala Lys Phe His Leu Pro Asn 

4 7 11-3037219 



30 
45 
60 



90 
105 
120 
135 
150 




Thr Thr Phe His Asn Phe Asp lie Asp 
Ala Ser Asn Leu Val Ser Arg Asp Pro 
lie Phe His Thr Thr Asp Val Leu Asn 
Gin Tyr Asp Val Val Phe Leu Ala Ala 
Glu Ser Lys Val Lys Ala lie Glu His 
Pro Gly Ala Val Leu Met Leu Arg Arg 
Phe Leu Tyr Pro lie Val Asp Ser Ser 
Leu Leu Thr lie Tyr His Pro Thr Asp 
Val He Ala Arg Lys Leu Gly Gly Pro 
Gly Thr Arg Gly Cys Met Phe Met Pro 
His Ala He Met Asn Asn Arg Gly Lys 
Phe Ser Thr He Glu 



0— 13768 51 




Ser His Ala Asn Thr Leu 165 

Asp Leu Ser Lys Arg Met 180 

Ala Thr Glu Ala Leu Asp 195 

Leu Val Gly Met Asp Lys 210 

Leu Glu Lys His Met Ala 225 

Ala His Ala Leu Arg Ala 240 

Asp Leu Lys Gly Phe Gin 255 

Asp Val Val Asn Ser Val 270 

Thr Thr Pro Gly Val Asn 285 

Cys Asn Cys Ser Lys lie 300 

Lys Asn Met lie Glu Glu 315 

320 



SB?'J## : 1 6 
Bi#|(Z>S3 : 9 6 3 

mm 

ATGGCTTGCC AAAACAATCT CGTTGTGAAG CAAATCATCG ACTTGTACGA CCAAATCTCA 60 

AAGCTCAAGA GCTTAAAACC TTCCAAAAAT GTCGACACTT TGTTCGGACA ACTCGTGTCC 120 

ACGTGCTTAC CCACGGATAC AAACATCGAT GTCACAAATA TGTGTGAAGA AGTCAAAGAC 180 

ATGAGAGCTA ATCTCATCAA GCTTTGTGGT GAAGCCGAAG GTTATTTGGA GCAACACTTC 240 

TCCACAATTT TGGGATCTTT ACAAGAAGAC CAAAACCCAC TTGACCATTT ACACATCTTT 300 

CCTTACTACT CCAACTACCT CAAGCTAGGC AAGCTCGAGT TCGATCTCCT GAGCCAACAC 360 

TCAAGCCATG TCCCCACCAA GATTGCCTTC GTGGGTTCGG GTCCGATGCC TCTCACATCC 420 
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ATCGTATTGG CCAAGTTTCA CCTCCCCAAC ACGACGTTCC ACAACTTTGA CATCGACTCA 480 

CACGCAAACA CACTCGCTTC AAACCTCGTC TCTCGCGACC CGGACCTCTC AAAACGCATG 540 

ATCTTCCACA CAACGGACGT ACTAAACGCA ACCGAAGCCC TTGACCAATA TGACGTCGTT 600 

TTCTTAGCGG CGCTTGTAGG GATGGACAAA GAGTCAAAGG TCAAAGCCAT CGAGCACTTG 660 

GAGAAACACA TGGCTCCTGG AGCTGTTCTT ATGCTAAGGA GGGCTCATGC TCTCAGAGCT 720 

TTCTTATATC CAATCGTTGA CTCGTCTGAT CTCAAAGGCT TTCAACTCTT GACCATCTAT 780 

CATCCAACCG ATGACGTGGT TAACTCGGTT GTGATCGCAC GTAAGCTCGG TGGTCCGACC 840 

ACGCCCGGGG TTAATGGTAC TCGTGGATGC ATGTTTATGC CTTGTAACTG CTCCAAGATT 900 

9 CACGCGATCA TGAACAACCG TGGTAAGAAG AATATGATCG AGGAGTTTAG TACCATCGAG 960 

TAA 963 



mm&* : 1 7 

K#I©*3 : 3 2 0 

mm 

mm 



Met Ala Cys Gin Asn Asn Leu Val Val Lys Gin lie Met Asp Leu 15 

Tyr Asn Gin lie Ser Asn Leu Glu Ser Leu Lys Pro Ser Lys Asn 30 

Val Asp Thr Leu Phe Arg Gin Leu Val Ser Thr Cys Leu Pro Thr 45 

Asp Thr Asn lie Asp Val Thr Glu He His Asp Glu Lys Val Lys 60 

Asp Met Arg Ser His Leu He Lys Leu Cys Gly Glu Ala Glu Gly 75 

Tyr Leu Glu Gin His Phe Ser Ala He Leu Gly Ser Phe Glu Asp 90 

Asn Pro Leu Asn His Leu His lie Phe Pro Tyr Tyr Asn Asn Tyr 105 

Leu Lys Leu Gly Lys Leu Glu Phe Asp Leu Leu Ser Gin His Thr 120 

Thr His Val Pro Thr Lys Val Ala Phe He Gly Ser Gly Pro Met 135 
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Ala 
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Gly 


He 


Gly 
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Vai 


Vai 


Ala 
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Asn 


Arg 


Phe 


Ser 
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He 
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Leu Ala Lys Phe His Leu 
He Asp Ser His Ala Asn 
Asp Ser Asp Leu Ser Lys 
Leu Asn Ala Lys Glu Gly 
Ala Ala Leu Vai Gly Met 
Glu His Leu Glu Lys His 
Arg Ser Ala His Gly Leu 
Ser Cys Asp Leu Lys Gly 
Ser Asp Asp Vai Vai Asn 
Gly Ser Asn Gly Ala Arg 
Met Pro Cys Asn Cys Ser 
Gly Met Glu Lys Asn Leu 



Pro Asn Thr 150 

Thr Leu Ala 165 

Arg Met lie 180 

Leu Asp Gin 195 

Asp Lys Glu 210 

Met Ala Pro 225 

Arg Ala Phe 240 

Phe Glu Vai 255 

Ser Vai Vai 270 

Gly Ser Gin 285 

Lys Vai His 300 

lie Glu Glu 315 

320 



BJ#l©:ft3 : 9 6 3 

wmom : mm 
mm 

ATGGCTTGCC AAAACAATCT CGTTGTGAAG CAAATCATGG ACTTATACAA CCAAATCTCA 60 

AACCTCGAGA GCTTAAAACC ATCCAAGAAT GTCGACACTT TGTTCAGACA ACTTGTGTCC 120 

ACGTGCTTAC CAACGGACAC GAACATCGAT GTCACAGAGA TACACGATGA AAAAGTCAAA 180 

GACATGAGAT CTCATCTCAT CAAGCTTTGT GGTGAAGCCG AAGGTTATTT AGAGCAACAC 240 

TTTTCAGCAA TCTTAGGCTC TTTTGAAGAC AACCCTCTAA ACCATTTACA CATCTTCCCC 300 

TATTACAACA ACTATCTCAA ACTAGGCAAA CTCGAATTCG ATCTCCTTTC TCAGCACACA 360 

ACCCATGTCC CGACCAAAGT CGCCTTTATT GGTTCCGGTC CGATGCCACT TACTTCCATC 420 
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GTCTTGGCCA AGTTCCACCT CCCCAACACA ACGTTCCACA ACTTCGACAT CGACTCACAC 480 

GCCAACACAC TCGCTTCAAA CCTCGTTTCT CGTGATTCTG ACCTTTCCAA ACGCATGATT 540 

TTCCACACAA CTGATGTATT AAACGCTAAG GAGGGGTTAG ACCAATACGA TGTTGTTTTC 600 

TTGGCAGCTC TTGTTGGGAT GGATAAAGAG TCAAAGGTCA AAGCTATTGA GCATTTAGAG 660 

AAGCATATGG CCCCTGGAGC TGTGGTGATG CTAAGAAGTG CTCATGGTCT TAGAGCTTTC 720 

TTGTATCCAA TCGTTGACTC TTGTGATCTT AAAGGGTTTG AGGTGTTAAC CATTTATCAT 780 

CCGTCTGACG ACGTGGTTAA TTCGGTGGTC ATCGCACGTA AGCTTGGTGG TTCAAATGGA 840 

GCTCGAGGCA GCCAGATCGG ACGGTGTGTG GTTATGCCTT GTAATTGCTC TAAGGTCCAC 900 

GCGATCTTGA ACAATCGTGG TATGGAGAAG AATTTGATCG AGGAGTTTAG TGCCATCGAG 960 
TAA 



963 



mnm^r : 1 9 
mn<D^ : 3 2 0 

h tK D ^ — : ttiHK 



30 
45 



Met Gly Cys Gin Asp Glu Gin Leu Val Gin Thr lie Cys Asp Leu 15 
Tyr Glu Lys lie Ser Lys Leu Glu Ser Leu Lys Pro Ser Glu Asp 
Val Asn He Leu Phe Lys Gin Leu Val Ser Thr Cys lie Pro Pro 

Asn Pro Asn lie Asp Val Thr Lys Met Cys Asp Arg Val Gin Glu 60 

He Arg Leu Asn Leu He Lys He Cys Gly Leu Ala Glu Gly His 75 

Leu Glu Asn His Phe Ser Ser lie Leu Thr Ser Tyr Gin Asp Asn 90 

Pro Leu His His Leu Asn lie Phe Pro Tyr Tyr Asn Asn Tyr Leu 105 

Lys Leu Gly Lys Leu Glu Phe Asp Leu Leu Glu Gin Asn Leu Asn 120 

Gly Phe Val Pro Lys Ser Val Ala Phe lie Gly Ser Gly Pro Leu 135 
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Pro Leu Thr Ser lie Val Leu Ala Ser 
lie Phe His Asn Phe Asp He Asp Pro 
Ser Leu Leu Val Ser Ser Asp Pro Asp 
Phe His Thr Val Asp He Met Asp Val 
Phe Asp Val Val Phe Leu Ala Ala Leu 
Glu Lys Val Lys Val He Glu His Leu 
Gly Ala Val Leu Met Leu Arg Ser Ala 
Leu Tyr Pro lie Val Glu Pro Cys Asp 
Leu Ser lie Tyr His Pro Thr Asp Asp 
He Ser Lys Lys His Pro Val Val Ser 
Pro Asn Ser Cys Leu Leu Lys Pro Cys 
Ala Lys Met Asn Lys Asn Met Met lie 
Glu Glu Gin Leu Ser 



Phe His Leu Lys Asp Thr 150 

Ser Ala Asn Ser Leu Ala 165 

He Ser Gin Arg Met Phe 180 

Thr Glu Ser Leu Lys Ser 195 

Val Gly Met Asn Lys Glu 210 

Gin Lys His Met Ala Pro 225 

His Gly Pro Arg Ala Phe 240 

Leu Gin Gly Phe Glu Val 255 

Val He Asn Ser Val Val 270 

lie Gly Asn Val Gly Gly 285 

Asn Cys Ser Lys Thr His 300 

Glu Glu Phe Gly Ala Arg 315 

320 



®2#J#-i§- : 2 0 
Wim<0&% : 9 6 3 

@2#J©M : mm. 

mo®. : 
mm 

ATGGGTTGCC AAGACGAACA ATTGGTGCAA ACAATATGCG ATCTCTACGA AAAGATCTCA 60 

AAGCTTGAGA GTCTAAAACC ATCCGAAGAT GTCAACATTC TCTTCAAGCA GCTCGTTTCC 120 

ACATGCATAC CACCAAACCC TAACATCGAT GTCACCAAGA TGTGTGACAG AGTCCAAGAG 180 

ATTCGACTTA ATCTCATCAA GATTTGTGGT CTAGCCGAAG GTCACTTAGA AAACCATTTC 240 

TCTTCGATCT TGACCTCTTA CCAAGACAAC CCACTTCATC ATTTAAACAT TTTCCCTTAT 300 

TACAACAACT ATTTGAAACT CGGAAAGCTC GAGTTCGACC TCCTCGAACA AAACCTAAAT 360 
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GGCTTTGTCC CAAAGAGTGT GGCTTTCATT GGATCTGGTC CTCTTCCTCT CACTTCCATC 420 

GTTCTTGCTT CATTCCATCT CAAAGACACA ATCTTTCACA ACTTTGACAT CGACCCATCA 480 

GCGAACTCAC TCGCTTCTCT TCTGGTTTCC TCTGATCCAG ACATCTCTCA ACGCATGTTC 540 

TTCCACACCG TTGATATAAT GGACGTGACA GAGAGCTTAA AGAGCTTTGA TGTCGTGTTT 600 

CTAGCTGCTC TTGTTGGAAT GAACAAAGAG GAGAAAGTTA AAGTGATCGA GCATCTGCAG 660 

AAACACATGG CTCCTGGTGC TGTGCTCATG CTTAGGAGTG CTCATGGTCC GAGAGCGTTT 720 

CTTTATCCGA TCGTTGAGCC GTGTGATCTT CAGGGGTTCG AGGTTTTGTC TATTTATCAC 780 

CCAACAGATG ATGTTATCAA CTCCGTGGTG ATCTCTAAAA AGCATCCAGT TGTTTCAATT 840 

GGGAATGTTG GTGGTCCTAA TTCATGCTTG CTCAAGCCTT GCAACTGTTC CAAGACCCAC 900 

GCGAAAATGA ACAAGAACAT GATGATCGAG GAGTTCGGAG CTAGGGAGGA ACAGTTGTCT 960 
TAA 
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Milt. A^*KS©^J«j|S»&a<"r%©"e«>S. 
[02] 

[H3] 

0 3 30~35kDa ttjfrOftM SDS-PAGE 
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[05] 
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[06] 



mm cf^^s?s 



19 

37 

55 

73 

91 

109 

127 

145 

163 

181 

199 

217 

235 

253 

271 

289 



GCG TTC AGA GGC TTC CAG AGT TCT TCC GGT CAC CAA GAA GCA ITT GAT CAT AAC 

CAG AAC AAG GAG GTC GCT GCT CTG ATC GAG AAG ATC GCC GGT ATC 
QHKEVAALIEK IA G I 



ATG GAT GCC 
— L. 

CAG GCC GCC ATC GCC GAG CTG CCG TCG CTG AGC CCG TCC CCC GAG GTC GAC AGG 
Jj A_ AIAELPSLSP SPEVDR 

CTC TTC ACC GAC CTC GTC ACG GCC TGC GTC CCG CCG AGC CCC GTC GAC GTG ACG 
LFTDLVTACVPPSPVDVT 

AAG CTC AGC CCG GAG CAC CAG AGG ATG CGG GAG GCT CTC ATC CGC TTG TGC TCC 
KLSPEHQR M ^R E A L I R L C S 

GCC GCC GAG GGG AAG CTC GAG GCG CAC TAC GCC GAC CTG CTC GCC ACC TTC GAC 
AAEGKLEAHYADLLATFD 

AAC CCG CTC GAC CAC CTC GGC CTC TTC CCG TAC TAC AGC AAC TAC GTC AAC CTC 
NPLDHLGLFPYYSNYVNL 

AGC AGG CTG GAG TAC GAG CTC CTG GCG CGC CAC GTG CCG GGC ATC GCG CCG GCG 
SRLEYELLARHVPGI APA 

CGC GTC GCC TTC GTC GGC TCC GGC CCG CTG CCG TTC AGC TCG CTC CTC CTC GCC 
RVAFVGSGPL PFSSLVL A 

GCG CAC CAC CTG CCC GAG ACC CAG TTC GAC AAC TAC GAC CTG TGC GGC GCG GCC 
AHHLPETQFDNYDLCGAA 

AAC GAG CGC GCC AGG AAG CTG TTC GGC GCG ACG GCG GAC GGC GTC GGC GCG CGT 
NERARKL FGATAD6VGAR 

ATG TCG TTC CAC ACG GCG GAC GTC GCC GAC CTC ACC CAG GAG CTC GGC GCC TAC 
M @ S FHTADVADLTQELGAY 

GAC GTG GTC TTC CTC GCC GCG CTC GTC GGC ATG GCA GCC GAG GAG AAG GCC AAG 
PVVFLAALVGMAAEEK AK 

GTG ATT GCC CAC CTG GGC GCG CAC ATG GTG GAG GGG GCG TCC CTG GTC GTG CGG 
VIAH LGAHMVEGASLVVR 

AGC GCA CGG CCC CGC GGC TIT CTT TAC CCC ATT GTC GAC CCG GAG GAC ATC AGG 
SARPRGFLYP I V D ^P E D I R 

CGG GGT GGG TTC GAG GTG CTG GCC GTG CAC CAC CCG GAA GGT GAG GTG ATC AAC 
RGGFEVLAVHHP E 6E V I N 

TCT GTC ATC GTC GCC CGT AAG GCC GTC GAA GCG CAG CTC AGT GGG CCG CAG AAC 
SVIVARKAVEAQLSGPQN 



GGA GAC GCG CAC GCA CGG GGC GCG GTG CCG TTG GTC AGC CCG CCA TGC AAC TTC 
307 GDAHARGAVP LVSPP CN .F 

TCC ACC AAG ATG GAG GCG AGC GCG CTT GAG AAG AGC GAG GAG CTG ACC GCC AAA 
325 STKMEASALEKSEELTAK 

GAG CTG GCC TTT TGA TTG AAG AGT GCG CGT GGT CAT TCT GTC GCC TGC GAT CGT 
E L A F * 

GGT AAC TTT CCT ACT CGT GTG TGT TTT GAT GTT TGT GCC TGT AAG AGT TAT GCT 
TCC GGC CTT GTG CTG TTA ATT TAC ACG CGT TAC ATG TAG TAC TTG TAT TTA TAC 
CTG GAA TAA CGG TAT GTA ACA TAA ATA TTA GTG GGA TTT GAA GTG TAA TGC TAA 
• ATA ATA AGA AAA CTT GAT GCA GAC ATT CAA AAA AAA AAA AAA AAA AAA AAA AA 
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NAS 1 1 MDAQN--KEV AALIEKIAGI QAAIAELPSL SPSPEVDRLF TDLVTACVPP 50 

NAS 2 1 MAAQNN-QEV 0ALVEKIT6L HAA1AKLPSL SPSPDVDALF TELVTACVPP 50 

NAS 3 1 MAAQNNNKDV AALVEKITGL HAAIAKLPSL SPSPDVDALF TELVTACVPP 50 

NAS 4 1 MDGQSE--EV DALVQKITGL HAAIAKLPSL SPSPDVDALF TDLVTACVPP 50 

NAS 5-1 1 J£AENG--EV AALVEKITGL HAAISKLPAL SPSPQVDALF TELVAACVPS 50 

NAS 5-2 1 MEAENG- -EV AALVEKITGL HAAISKLPAL SPSPQVDALF TELVAACVPS 50 

NAS 6 1 MDAQN--KEV DALVQKITGL HAAIAKLPSL SPSPDVDALF TDLVTACVPP 50 

* ************ **** ** ** * ** **** 

NAS 1 51 SPVDVTKLSP EHQRMREALI RLCSAAEGKL EAHYADLLAT FDNPLDHLGL 100 

NAS 2 51 SPVDVTKLGP EAQEMREGLI RLCSEAEGKL EAHYSDMLAA FDKPLDHLGM 100 

NAS 3 51 SPVDVTKLGP EAQEMREGLI RLCSEAEGKL EAHYSDMLAA FDNPLDHLGI 100 

NAS 4 51 SPVDVTKLAP EAQAMREGLI RLCSEAEGKL EAHYSDMLAA FDNPLDHLGV 100 

NAS 5-1 51 SPVDVTKLGP EAQEMRQDLI RLCSAAEGLL EAHYSDMLTA LDSPLDHLGR 100 

NAS 5-2 51 SPVDVTKLGP EAQEMRQDLI RLCSAAEGLL EAHYSDMLTA LDSPLDHLGR 100 

NAS 6 51 SPVDVTKLGS EAQEMREGLI RLCSEAEGKL EAHYSDMLAA FDNPLDHLGM 100 
******** * * ** ** **** *** * **** * * ****** 

NAS 1 101 FPYYSNYVNL SRLEYELLAR HVPG-IAPAR VAFVGSGPLP FSSLVtAAHH 150 

NAS 2 101 FPYYNNYINL SKLEYELLAR YVPGGYRPAR VAFIGSGPLP FSSFVLAARH 150 

NAS 3 101 FPYYSNYINL SKLEYELLAR YVRR-HRPAR VAFIGSGPLP FSSFVLAARH 150 

NAS 4 101 FPYYSNYINL SKLEYELLAR YVPGRHRPAR VAFIGSGPLP FSSYVLAARH 150 

NAS 5-1 101 PYFDNYVNL SKLEHDLLAG W FSSLFLATYH 150 

NAS 5-2 101 FPYFDNYVNL SKLEHDLLAG HV---AAPAR VAFIGSGPLP FSSLFLATYH 150 

NAS 6 101 FPYYSNYINL SKLEYELLAR YVPGGIARPA VAFIGSGPLP FSSYVLAARH 150 
*** ** ** **** «** (*** ******)*** ** * 

NAS 1 151 LPETQFDNYD LCGAANERAR KLFGATADGV GARMSFHTAD VADLTQELGA 200 

NAS 2 151 LPDTMFDNYD LCGAANDRAS KLFRADRD-V GARMSFHTAD VADLAGELAK 200 

NAS 3 151 LPDTMFDNYD LCGAANDRAS KLFRADTD-V GARMSFHTAD VADLASELAK 200 

NAS 4 151 LPDTVFDNYD LCGAANDRAT RLFRADKD-V GARMSFHTAD VADLTDELAT 200 

NAS 5-1 151 LPDTRFDNYD RCSVANGRAM KLVGAADEGV RSR MAFHTAE VTDLTAEL6A 200 



NAS 5-2 151 LPDTRFDNYD RCSVANGRAM KLVGAADEGV RSR MAFHTAE VTDLTAELGA 200 

NAS 6 151 LPDAMFDNYD LCSAANDRAS KLFRADKD-V GARMSFHTAD VADLTRELAA 200 
** ***** ******* * ** *** ***** 

NAS 1 201 YDWFLAALV GMAAEEKAKV IAHLGAHMVE GASLVVRSAR P-RGFLYPIV . 250 

NAS 2 201 YDWFLAALV GMAAEDKAKV IAHLGAHMAD GAALWRSAH GARGFLYPIV 250 

NAS 3 201 YDWFLAALV GMAAEDKAKV IAHLGAHMAD GAALWRSAH GARGFLYPIV 250 

NAS 4 201 YDWFLAALV GMAAEDKAKV IAHLGAHMAD GAALVAR--H GARGFLYPIV 250 

NAS 5-1 201 YDWFLAALV GMTSKEKADA IAHLGKH MAD SAVLVARSAH gAgAFLYPVy 250 

NAS 5-2 201 WVFLAALV QfTSKEKADA IAHLGKH MRP^yLVARSAH 6ARAFLYPVV 250 

NAS 6 201 YDWFLAALV GMAAEDKAKV IPHLGAHMAD fiAACVVRSA- OARGFEyMV 250 
********** ** ************ * **** * 

NAS 1 . 251 DPEDIRRGGF EVLAVHHPE- GEVINSVIVA RKAVEAQLSG PQNGD A 300 

NAS 2 251 DPQDIGRGGF EVLAVCHPD- DDWNSVIIA QKSKDVHADG LGSGR6AGGQ 300 

NAS 3 251 DPQDIGRGGF EVLAVCHPD- DDWNSVIIA QKSKEVHADG LGSARGAGRQ .300 

NAS 4 251 DPQDIGRGGF EVLAVCHPD - DDWNSVIIA QKSNDVHEYG LGSGRG-GR- 300 

NAS 5-1 251 ELDDVGRGGF QVLAVHHPAG DEVFNSFIVA RKVKMSA 

NAS 5-2 251 EL55V6ftG GF QVLAVWPAG DEVFNSFIVA RKVKMSA 

NAS 6 251 DPQDIGRGGF EVLAVCHPD- DDWNSVIIA HKSKDVHANE RPNGRG-G-Q 300 

* **** **** ** ****** 

NAS 1 301 HARGA-VPLV SPPCNFSTKM EASALE--KS EELTAKELAF. 

NAS 2 301 YARGT-VPW SPPCRFGE-M VADVTQNHKR DEFANAEVAF 

NAS 3 301 YARGT-VPW SPPCRFGE-M VADVTQNHKR DEFANAEVAF 

NAS 4 301 YARGTWPW SPPCRFGE-M VADVTQ--KR EEFANAEVAF 
NAS 5-1 
NAS 5-2 

NAS 6 301 Y-RGA-VPW SPPCRFGE-M VADVT--HKR EEFTNAEVAF 
(** **** **** * * ** ***) 
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19 

37 

*5 

73 

91 

109 

127 

145 

163 

181 

199 

217 

235 

253 

271 



307 



325 



GCG TTC AGA GGC TTC CAG AGT TCT TCC QGT CAC CAA 6AA 6CA TTT GAT CAT AAC 

ATG GAT GCC CAG AAC AAG GAG GTC GCT GCT CTG ATC GAG AAG ATC GCC GGT ATC 
A Q N K F V A A L I E K I A 6 I 

GCC ATC GCC GAG CTG CCG TCG CTG AGC CCG TCC CCC GAG GTC GAC AGG 
A I A E L P S L S P S P E V O R 

ACC GAC CTC GTC ACG GCC TGC GTC CCG CCG AGC CCC GTC GAC GTG ACG 
TDLVTACV P PSPVDVT 

AGC CCG GAG CAC CAG AGG ATG CGG GAG GCT CTC ATC CGC TTG TGC TCC 
S P E H O R M Q R E A L I R L C S 

GAG GGG AAG CTC GAG GCG CAC TAC GCC GAC CTG CTC GCC ACC TTC GAC 
E G K L E A H Y A D L L A T F D 

CTC GAC CAC CTC GGC CTC TTC CCG TAC TAC AGC AAC TAC GTC AAC CTC 
L D H L G . L F P Y Y . S N Y V N L 

CTG GAG TAC GAG CTC CTG GCG CGC CAC GTG CCG GGC ATC GCG CCG GCG 
X E Y E L L A R H V P G I A P A 

GCC TTC GTC GGC TCC GGC CCG CTG CCG TTC AGC TCG CTC GTC CTC GCC 
A F.V G S G P L P F S S L V L A 

CAC CTG CCC GAG ACC CAG TTC GAC AAC TAC GAC CTG TGC GGC GCG GCC 
H L . P E T Q F 0 N Y D L C G A A 

CGC GCC AGG AAG CTG TTC GGC GCG ACG GCG GAC GGC GTC GGC GCG CGT 
R A R K L F G A T A D G V G A R 

ATG TCG TTC CAC ACG GCG GAC GTC GCC GAC CTC . ACC CAG GAG CTC GGC GCC TAC 
M Q S FHTAOVADLTQELGAY 

GAC GTG GTC TTC CTC GCC GCG CTC GTC GGC ATG GCA GCC GAG GAG AAG GCC AAG 
DVVFL AALVG MAAEE K AK 

GTG ATT GCC CAC CTG GGC GCG CAC ATG GTG GAG GGG GCG TCC CTG GTC GTG CGG 
VIA HL GAHM VEG ASLVV R 

AGC GCA CGG CCC CGG GGC TTT CTT TAC CCC ATT GTC GAC CCG GAG GAC ATC AGG 
S ARPRGFL YP I V D ^P EDM 



CAG GCC 
Q A 

CTC TTC 
L F 

AAG CTC 

K L . 

GCC GCC 
A A 

AAC CCG 
N P 

AGC AGG 
S R 

CGC GTC 
R V 

GCG CAC 
A H 

AAC GAG 
N E 



CGG GGT GGG TTC GAG GTG CTG GCC GTG CAC CAC CCG 6AA GGT GAG GTG ATC AAC 
RGGFEVLAVHHP E GE V.I M 

TCT GTC ATC GTC GCC CGT AAG GCC GTC GAA GCG CAG CTC AGT GGG CCG CAG AAC 
S V I V A R K A V E.A Q L S G P Q N 

GGA GAC GCG CAC GCA CGG GGC GCG GTG CCG TTG GTC AGC CCG CCA TGC AAC TTC 
G.D.A HA RGAVP LVSPP-CN F 

TCC ACC AAG ATG GAG GCG AGC GCG CTT GAG AAG AGC GAG GAG CTG ACC GCC AAA 
S T KM E A S A L E K S E E L. T A.K 

GAG CTG GCC TTT TGA TTG AAG AGT GCG CGT GGT CAT TCT GTC GCC TGC GAT CGT 
E L A F * 

GGT AAC TTT CCT ACT CGT GTG TGT TTT GAT GTT TGT GCC TGT AAG AGT TAT GCT 
TCC GGC CTT GTG CTG TTA An TAC ACG CGT TAC ATG TAG TAC TTG TAT TTA TAC 
CTG GAA TAA CGG TAT GTA ACA TAA ATA TTA GTG GGA TTT GAA GTG TAA TGC TAA 
ATA ATA AGA AAA CTT GAT GCA GAC ATT CAA AAA AAA AAA AAA AAA AAA AAA AA 
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NAS 1 1 MDAQN--KEV AALIEKIAGI QAAIAELPSL SPSPEVDRLF TOLVTACVPP BO 

B I } SMSSStSS ? A j-VEKITGL HAAIAKLPSL SPSPOVDALF TELVTACVPP 50 

HAS 3 .1 HAAQNNNKDV AALVEKITGL HAAIAKLPSL SPSPDVDALF TELVTACVPP SO 

4 1 MDGQSE--|y DALVQKITGL HAAIAKLPSL SPSPDVDALF TOLVTACVPP 50 

HAS 5-1 1 MEAENG--EV AALVEKITGL HAAISKLPAL SPSPOVDALF TELVAACVPS 50 

fl*S I' 2 I1EAEJJG -^EV AALVEKITGL HAAISKLPAL SPSPOVDALF TELVAACVPS 50 

NAS 6 1 MDAON-KEV DALVQKITGL HAAIAKLPSL SPSPDVDALF TOLVTACVPP 50 
* ************ **** ******* **«* 

G*§ I 11 SXSMfta! SSSJSiAJ-i RLCSAAEGKl EAHYADLLAT FDNPLDHLGL 100 

K*l 1 I SfflOHS- |AQEMREGLI RLCSEAEGKL. EAHYSDMLAA FDKPLDHLGN 100 

NAS 3 5] SPVDVTKLGP EAQEMREGLI RLCSEAEGKL EAHYSDMLAA FDNPLDHLGI 100 

NAS 4 51 SPVDVTKLAP EAOAMREGLI RLCSEAEGKL EAHYSDMLAA FDNPLDHLGV 100 

«AS 5-1 51 SPVDVTKLGP EAQEMRQOLI RLCSAAEGLL EAHYSDMLTA LDSPLDHLGR 100 

2£'S' 2 fl fPyDVTKLGP EAQEMRQOLI RLCSAAEGLL EAHYSDMLTA LDSPLDHLGR 100 

NAS 6 51 SPVDVTKLGS EAQEMREGLI RLCSEAEGKL EAHYSDMLAA FDNPLDHLGM 100 
******** ****** **** *** ***** * * ****** 

NAS 1 101 FPYYSNYVNL SRLEYELLAR HVPG-IAPAR VAFVGSGPLP FSSLVLAAHH 150 

NAS 2 101 FPYYNNYINL SKLEYELLAR YVPGGYRPAR VAFIGSGPLP FSSFVLAARH . 50 

NAS 3 101 FPYYSNYINL SKLEYELLAR YVRR-HRPAR VAFIGSGPLP FSSFVLAARH 160 

NAS 4 101 FPYYSNYINL SKLEYELLAR YVPGRHRPAR VAFIGSGPLP FSSYVLAARH 150 

NAS 5-1 101 FPYFDNYVNL SKLEHDLLAG HW FSSLFLATYH 150 

NAS 5-2 101 FPYFDNYVNL SKLEHDLLAG HV---AAPAR VAFIGSGPLP FSSLFLATYH 150 

NAS 6 101 FPYYSNYINL SKLEYELLAR YVPGGIARPA VAFIGSGPLP FSSYVLAARH 150 
. *** ** ** **** *** (*** ******)*** ** . * 

NAS 1 151 LPETQFDNYD jCGAANERAR KLFGATAOGV GARMSFHTAO VADLTQELGA 200 

NAS 2 151 LPOTOFDNYO LCfiAANDRAS KLFRADRD-V GARMSFHTAO VADLAGELAK 200 

NAS 3 151 LPDTMFDNYD LCGAANDRAS KLFRADTO-V GARMSFHTAO VADLASELAK 200 

\B i « 1§J H^QSX!! LCGAANDRAT RLFRADKD-V GARMSFHTAO VAOLTDELAT 200 

NAS 5-1 151 LPDTRFDNYD RCSVANGRAM KLVGAADEGV RSR MAFHTAE VTDLTAELGA 200 

HAS 5-2 151 LPDTRFDNYD RCSVANGRAM KLVGAADEGV RSR MAFH1AE VTPLTAlifiA 200 

NAS 6 151 LPDAMFDNYD LCSAANDRAS KLFRADKD-V GARMSFHTAO VAdETRELAA 200 
** ***** ***** * * * ***** ***** 

NAS 1 201 YOWFLAALV GMAAEEKAKV IAHLGAHMVE GASLWRSAR P-RGFLYPIV 250 

NAS 2 201 YOWFLAALV GMAAEDKAKV IAHLGAHMAD GAALWRSAH GARGFLYPIV 250 

WAS 3 201 YOWFLAALV GMAAEDKAKV IAHLGAHMAD GAALWRSAH GARGFLYPIV 250 

NAS 4 201 YOWFLAALV GMAAEDKAKV IAHLGAHMAD GAALVAR--H GARGFLYPIV 250 

NAS 5-1 201 YOWFLAALV GMTSKEKADA IAHLGKH MAD GAVLVARSAH GARAFLYPW 250 

Kir 2 sKSiawiR i. 

********** ** ************ * **** » 

NAS 1 251 OPEOIRRGGF EVLAVHHPE- GEVINSVIVA RKAVEAQLSG PQNGD- - - -A 300 

NAS 2 251 DPQDIGRGGF EVLAVCHPD- DOWNSVIIA QKSKDVHADG LGSGRGAGGQ 300 

NAS 3 251 OPQDIGRGGF EVLAVCHPD- DOWNSVIIA QKSKEVHADG LGSARGAGRQ 300 

EfS i . "I DPQDIGRGGF EVLAVCHPD- DOWNSVIIA QKSNDVHEYG LGSGRG-GR- 300 

NAS 5-1 251 ILDDVGRGGF QVLAVHHPAG OEVFNSFIVA RKVKMSA 

NAS 5-2 251 ELOpyGRG GF QVLAVHHPAG OEVFNSFIVA RKVKMSA 

HAS 6 251 DPQDIGRGGF EVLAVCHPD- DOWNSVIIA HKSKDVHANE RPNGRG-G-Q 300 
* **** **** ** ****** 

NASI 301 HARGA-VPLV SPPCNFSTKM EASALE--KS EELTAKELAF 

NAS 2 301 YARGT-VPW SPPCRFGE -M VADVTQNHKR DEFANAEVAF 

NAS 3 301 YARGT-VPW SPPCRFGE-M VADVTQNHKR DEFANAEVAF 

NAS 4 301 YARGTWPW SPPCRFGE-M VADVTQ--KR EEFANAEVAF 
NAS 5-1 
NAS 5-2 

NAS 6 301 Y-RGA-VPW SPPCRFGE-M VADVT-HKR EEFTNAEVAF 
(*********** *.**.***) 
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